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Abstract
Nurses constitute the largest group in the healthcare workforce and are called on
to assist in emergencies such as disasters. Research has shown that professionals with
higher levels of knowledge are more likely to respond to actual emergencies. Yet most
hospital based nurses do not possess the skills needed for disaster response. The Basic
Disaster Life Support TM v. 2.6 (BDLS®) course, with its comprehensive content,
represents the gold standard for disaster education. Since confidence also plays a role in
response, a tool to measure this variable could be useful. There were five purposes of this
study: determine whether one teaching method (computer or classroom instructor-led) is
superior over another for disaster education; evaluate how knowledge retention varies
between instructional models; examine whether a correlation exists between self-efficacy
and disaster knowledge; pilot a new instrument, Disaster Self-Efficacy Scale (DSES);
complete psychometrics on the BDLS® exam. The study was an experimental
pretest/posttest/follow-up with a single between-group factor (type of training with three
levels) and three within-group factors measured at three intervals. The sample included
82 hospital-based nurses randomly assigned to a computer-based, instructor-led, or
control group. A MANOVA and MANCOVA were conducted to evaluate group
differences at three time intervals. Psychometric evaluation was conducted on both the
BDLS® and the piloted Disaster Self-Efficacy measures. The BDLS® test was shown to
be in need of revisions and updating. The DSES measure shows promise for determining
disaster self-efficacy and may be useful to target training though it needs further
validation. Learning results showed that when controlling for pretest differences,
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experimental groups had higher posttest BDLS® and DSES scores than the control group
but there was no difference between experimental groups. There was no difference
between experimental groups for BDLS® scores at follow-up. Conclusions were that
training, regardless of how it was delivered, led to a dramatic increase in disaster
knowledge and disaster self-efficacy; computer-based education is a feasible alternative
to teaching BDLS®; and retention still poses a challenge for disaster education.
Implications for nursing education and practice were identified. Future research should
focus on further development and validation of the DSES and BDLS® instruments.
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Executive Summary
The executive summary provides an overview of the present study, “Disaster
Education for Nurses: A Comparison of Two Instructional Methods for Teaching Basic
Disaster Life Support TM in the Light of Self-Efficacy Theory”. The purposes of this
study were to: 1) determine whether one teaching method (classroom instructor-led or
computer-based) was superior over another as it relates to disaster training; 2) evaluate
how retention of knowledge using instructor-led (didactic) classes compared to computerbased instructional models; 3) examine whether a correlation existed between selfefficacy and disaster knowledge; 4) pilot a newly-developed instrument, Disaster SelfEfficacy Scale (DSES); and 5) complete psychometrics on the Basic Disaster Life
Support TM exam. This investigation took place within a theoretical framework of
Bandura’s (1977) self-efficacy theory.

Background and Significance
Nurses are the largest workforce in the healthcare industry and as such, will be
called upon to assist in emergency events such as disasters. As part of any overall disaster
preparedness plan, nurses should be familiar with and possess basic skills needed for
disaster response. Yet the healthcare workforce, including hospital nurses, seems
unprepared to respond to complex events such as disasters. Determining how best to train
a diverse group of nurses for these low frequency, high risk events is a challenging task
for both organizations and the nursing profession. Though regulatory bodies mandate
basic disaster education in the workplace, the education actually delivered varies widely
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in terms of type, length, and content. In addition, the cost of training continues to
escalate. Research is needed to demonstrate both the effectiveness of disaster response
training and knowledge retention following such training.
Training exercises can provide a means of disaster preparation but standardized
training is needed to prevent confusion and inconsistency in disaster responding. Thus,
the need for a standardized, systematic approach to disaster response would pave the way
for coordinated efforts and potentially improved outcomes in the event of a disaster.
Basic Disaster Life Support TM is considered the gold standard of disaster training. It is a
single all-hazards training program that targets healthcare employees and provides
structured, comprehensive disaster response training. Thus, it is an excellent starting
point for disaster education for health professionals. The BDLS® exam however, has not
been psychometrically tested. Therefore, this study also evaluated the psychometric
properties of the BDLS® instrument.
In addition, nurses are less likely to engage in activities outside their comfort
zone. Training should lead to increased comfort and confidence in responding to
disasters. The field of disaster education would likely benefit from a self-efficacy tool
specific to disasters. Such a tool could be used to gauge nurses’ confidence in responding
to disasters, target specific training needs, and as a self-assessment tool to be correlated
with actual disaster performance. This tool (developed by the researcher) offered as a
pilot version is called the Disaster Self-Efficacy Scale (DSES).
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Review of Literature
The literature reviewed was extensive and included research on disaster response
training and self-efficacy theory. This research included literature from various
disciplines associated with disaster response.

Research Design
This study was an experimental pretest/posttest/follow-up with a single betweengroup factor (type of training with three levels: computer-based training, instructor-led,
and no intervention) and three within-group factors (knowledge, general self-efficacy,
and disaster self-efficacy) measured at three intervals. These intervals consisted of a
pretest, immediate posttest, and one-month follow-up. The pretest/posttest was used to
compare two experimental groups exposed to different educational formats and a control
group who received no learning intervention. A 30-day follow-up was completed on
participants from the two experimental groups. As an incentive, the control group was
offered the learning intervention following the completion of the learning intervention by
both experimental groups. Thus, the control group did not complete a follow-up, but did
complete a post-intervention test if they attended the course.
Data was collected from the following instruments: demographic questionnaire,
General Self-Efficacy Scale (GSES), Disaster Self-Efficacy Scale (DSES), BDLS®
exam, and course evaluation. Data analysis included psychometric testing of both the
BDLS® and DSES instruments, (Cronbach’s alpha, test-retest, item-total correlations,
and item-difficulty [BDLS®]), a correlation between Self-efficacy and BDLS® scores, a
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one-way MANOVA to test the null hypothesis that the population means were equal for
the three groups on the three dependent variables (GSES, DSES, BDLS®) at the three
time intervals, a MANCOVA to test the null hypothesis that the population means were
equal for the three groups on the three dependent variables at posttest when controlling
for pretest differences, a MANCOVA to test the null hypothesis that the population
means were equal for the experimental groups on the three dependent variables at followup when controlling for pretest differences, and a cross-tabulation between BDLS®
scores and group membership to further evaluate differences between groups.

Psychometric Testing of the BDLS® and DSES instruments
Disaster Self-Efficacy Scale
Psychometric properties of the Disaster Self-Efficacy Scale (DSES) reflected
excellent internal consistency reliability with coefficient alpha consistently > .94. Testretest showed a strong correlation indicating total scores were consistent over time. Itemtotal statistics were calculated for the three different time periods. Corrected item-total
correlations all exceeded the minimum of .30 for all test administrations. The alpha-ifitem deleted correlation showed no problems, indicating that the scale would not benefit
from any item deletions. The DSES correlated positively with the General Self-Efficacy
scale providing support for convergent validity. The DSES and BDLS® instruments
demonstrated a mostly nonstatistically significant relationship, which provides
discriminant validity for both BDLS® and DSES instruments. These preliminary
psychometric data suggest an internally consistent DSES measure with strong items.
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Further validation studies using larger and more diverse samples are necessary to
demonstrate both reliability and validity. Yet this instrument represents a good starting
point for a measure of disaster self-efficacy.
Basic Disaster Life Support TM Test
Psychometric evaluation of the BDLS® test yielded meaningful information
despite limitations of the present sample. Yet, the relatively small sample size is a
definite factor that precludes making conclusive statements about the test. Given this
caveat, the BDLS® test demonstrated inconsistent internal consistency reliability. Testretest showed a moderate correlation. Item-total statistics were calculated for the three
different time periods. The corrected item-total correlation showed mixed results with
many items on the test demonstrating weak correlations to the BDLS® test as a whole at
Time 1 and Time 3. The alpha-if-item deleted statistic at Time 1 and Time 3 indicated
that several items could be deleted to improve internal consistency reliability. Item
difficulty was also calculated for the BDLS® exam. Only one participant passed the test
at pretest. Yet 70% of the sample answered 45.2% of the items correctly at pretest.
Fourteen items reflected p-values averaging greater than .70 at pretest: items 1, 3, 12, 14,
15, 16, 17, 19, 20, 22, 26, 27, 29, and 31. These high initial p-values limit potential
ability to test learning because significant increases in p-values are not possible.
The BDLS® course covers complex material in several domains. Nurses taking
the course often start with little or no prior training. Thus, it was not expected that these
participants would begin with higher than expected pretest scores. Therefore, it appears
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that several items on the exam were too easy and measured common knowledge/common
sense rather than disaster knowledge.
The clearest demonstration of learning was seen from the items whose p-values
increased following the learning intervention. P-value increases between .20 to .60 were
observed between pretest and posttest. The items that showed the highest p-value
increases from pretest to posttest were items 4, 5, 6, 7, 8, 9, 10, 11, 13, 18, 21, 23, 24, 25,
26, 28, and 30. These items covered different disaster situations, including natural,
chemical, biological, nuclear, as well as triage. Interestingly, much of the decline in
learning was seen in these same items at follow-up.
The BDLS® exam as it currently exists does not sufficiently sample the domain
of disaster response. In fact, some content areas that were covered in the course were not
tested on the exam, i.e. psychosocial aspects and public health. It seems reasonable to
suggest that test developers review many of these items to identify exactly what is
considered important enough information to test relevant content and not test irrelevant
content. This exam should address the following: First, questions that are too easy need to
be removed or revised to test acquired knowledge. Second, the test should utilize a
standard item format. The present questions cover numerous different formats, which can
be viewed as problematic to learners. Third, the scores on the exam should reflect
learning. This can only be accomplished by questions that test course content, which
indicates a need to both revise existing questions and increase the number of questions on
the exam. Fourth, the course content is complex and the information covered is
infrequently utilized. Thus, BDLS® course should come with pocket guides or
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information that nurses can reference quickly. In summary, it appears that this exam
would benefit from a more comprehensive analysis using a larger, more diverse sample.

Answers to Research Questions
Research Question 1: Do those participants with higher general self-efficacy have
greater disaster response knowledge?
The General Self-Efficacy scale (GSES) was correlated with BDLS® at all three
time intervals. There was no statistically significant correlation between GSES and
BDLS® at Time 1 or Time 3 but a relatively low correlation at Time 2. Though a
correlation was noted at Time 2, it was not sufficiently robust to warrant attention, so it
was concluded that GSE is a stable trait that does not correlate well with BDLS®. Thus,
higher GSE scores remained stable for all groups.

Research Question 2: Did participants who received disaster instruction have greater
self-efficacy scores than those who did not?
Since two aspects of self-efficacy were examined, this question was answered in
two parts. First, results showed that when controlling for pretest scores, both
experimental groups had higher mean DSES posttest scores than the control group with a
large effect size. This increase in scores indicates that nurses feel more confident in
disaster preparedness following training. The comprehensive nature of the BDLS®
course likely contributed to the increased DSES scores. For GSES, results showed there
was a statistically significant difference in GSES scores between groups at Time 2 and
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Time 3, but this difference resulted only in a small difference of < 2.2 points between
experimental and control groups. Therefore, it appears that overall GSES scores
essentially did not change for any group.

Research Question 3 and 4:
Was there a difference in disaster response knowledge for participants (experimental)
who received face-to-face versus computer instruction? Did participants (experimental)
who received disaster instruction have greater disaster response knowledge than those
who did not (control)?
Results from the MANCOVA of posttest scores while controlling for pretest
scores showed that both experimental groups had statistically significantly higher posttest
BDLS® scores than the control group with a large effect size. Mean scores increased
dramatically with the experimental groups compared to the control group, by as much as
20 points. However, when controlling for pretest scores, there was no statistically
significant difference between experimental groups’ mean scores. Thus, there were no
differences seen between the two experimental groups at posttest.
However, a crosstabulation was conducted to determine proportional differences
between the two experimental groups. At posttest, more participants in the computer
group passed the BDLS® exam compared to the classroom group and these differences
were statistically significant. Thus, the computer group demonstrated a statistically
significant difference in terms of number of participants who passed the exam
immediately posttest as compared to the classroom group.
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Research Question #5: Was there a difference in disaster response knowledge for
participants who received face-to-face versus computer instruction at 30-day follow-up?
One month follow-up testing was completed by the experimental groups. Though
some attrition in groups occurred, follow-up was completed by 76% of the computer
group and 71% of the classroom group. From the MANCOVA, results showed that there
was not a statistically significant difference in BDLS® scores between the two
experimental groups. In fact, mean BDLS® scores were almost identical. Further, the
crosstabulation between BDLS® and experimental groups at follow-up showed only 50%
from the computer group and 45% from the classroom group passed, with the computer
group showing the largest drop from posttest proportions from posttest to follow-up.

Course Evaluation
All groups expressed overwhelming satisfaction with the course overall, whether
taken on computer or in class. The primary comment from all groups was that the
information was too much to process in one day. Many participants offered helpful
suggestions for possible improvements to the course. Several mentioned a desire for
hands-on supplements to training, such as practice scenarios after the discussion. Others
suggested a desire to hear real-life scenarios and “lessons learned” from people who have
responded to previous disasters. Other suggestions included the use of case studies to
enhance learning, pocket guides with relevant information, and an ability to have
resources that could be readily available and located quickly in the event of a disaster.
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Significance to Nursing
This study demonstrated that BDLS® is a course for everyone in healthcare,
regardless of health specialty area. Nurses from a variety of specialty backgrounds
showed significant increase in disaster knowledge regardless of the methods of delivering
disaster response training, i.e., computer and classroom-based. Results also showed that
nurses’ confidence in disaster response increased with disaster training. The DSES
measure was successfully piloted in this study and shows promise as a future instrument
to target disaster training.

Implications for Nursing Policy
Regulatory bodies mandate that hospitals provide some form of disaster response
training but do not specify particulars of that training. The lack of specified disaster
education content opens the door for competing organizational demands, such as time,
staffing, and financial resources to shape what is offered and how often training takes
place. Because disasters cannot be predicted, there is a need for ongoing, systematic,
comprehensive education and healthcare systems should provide the needed disaster
training to prepare nurses for the demands a disaster will place on them. Hospitals should
require more formal disaster training, provide resources to allow training, and ensure that
training does not compete with work-time responsibilities. Ideally, if healthcare facilities
really want to be prepared for calamity, a systematic, all-hazards course such as BDLS®
should be the standard.
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State nursing licensing boards mandate different types of continuing education
depending on the specified state needs. Yet no state requires any continuing education in
disaster preparedness. Since the incidence of disasters continues to grow, it makes sense
that all nurses should be required to obtain a set number of continuing education hours in
disaster training.

Implication for Nursing Education
BDLS® provides an introductory course covering the full spectrum of disaster
scenarios. The BDLS® course is an effective educational program. Nurses from all
backgrounds in this study did well on the BDLS® test and showed significant evidence
of learning.
Disaster preparedness education should begin before professional employment.
Some level of disaster preparedness training should be considered fundamental in all
basic nursing programs. Utilizing BDLS®, even in small segments or computer-based
modules, would provide a foundation for disaster training that could continue through
employment.

Summary Recommendations
1.

The DSES instrument provided meaningful information and was shown
to be exceptional starting point as a disaster-specific learning tool.

2.

The BDLS® instrument demonstrated inconsistencies with reliability
testing and problems with item analysis. The test would likely be
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strengthened by increasing the number of test items and by revising or
updating items to ensure inclusiveness of relative content while
selectively eliminating content not used.
3.

Both the BDLS® and DSES instruments would benefit from further
validation studies using larger, more diverse groups.

4.

The BDLS® course’s comprehensive, all-hazards, systematic approach
is an ideal educational offering that could be used by all hospitals and
agencies. Organizations should consider offering BDLS® to their
employees and using the course as a basis for disaster response training.

5.

Nurses in every area will be affected by disaster events, whether as
front-line or support staff. Thus, BDLS® should be offered to nurses in
all areas, regardless of their practice setting.

6.

Regulatory bodies need more standard requirements for healthcare
professionals. This standardization could pave the way for more
coordinated disaster responses that could improve overall outcomes.

7.

Currently, there is no disaster education requirement for maintaining
nursing licensure. Given that the incidence of disasters is rapidly
increasing worldwide, it makes sense that all nurses should be required
to obtain a minimum number of hours in disaster education to maintain
licensure.

8.

Disaster education needs to start at the basic level of nursing education,
specifically in all basic nursing programs. This requirement would

xxxii
provide a foundation of disaster education that could ideally be
reinforced in the workplace.
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CHAPTER ONE: INTRODUCTION
Disaster response by healthcare providers in the United States has become a subject
of growing interest in recent years. Significant attention, action, and funding have been
devoted to disaster planning and preparation. Yet both healthcare providers and corporate
entities are still largely unprepared to handle the widespread devastation and destruction
which accompany a disaster (Chaffee, 2005; Hilton & Allison, 2004; Weiner, 2005).
However, widespread tragedy in a disaster setting can be kept to a minimum by appropriate
preparation. The focus area and subject of the present work is disaster response training for
hospital nurses. Although not traditionally a primary focus of nursing attention, disaster
response training has taken on a new prominence in the light of both man-made and natural
disasters from such events as 9/11 and Hurricane Katrina.
The critical role of healthcare providers in both the detection and response to disaster
events cannot be overemphasized. Yet training for hospital-based nurses is often either
inadequate or nonexistent. The challenge of providing consistent, up-to-date training likely
results at least in part from the financial struggles faced by hospitals today. Determining a
training method that is both effective and affordable would be an ideal first step to successful
disaster preparedness for the nursing profession. Studies involving the effectiveness of
training modalities such as classrooms, lectures, skills sessions, drill exercises, or tabletop
sessions have not provided definitive recommendations (Hsu et al., 2004). In addition,
methods for evaluating retention of knowledge in the area of disaster response training have
not yet been a focus of research. This gap in the literature is particularly true for nursing, and
indicates the need for the current study. The present work will represent an attempt to
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determine which of two instructional methods is superior as a means of delivering disaster
education for nurses, and how retention from each method compares at 30-day follow-up.
This chapter will begin with an overview of the problem regarding disaster training
and preparedness. Both the significance of the problem and the importance of this subject to
me will be discussed. Two instructional methods will be compared followed by a review of
both cognitive and self-efficacy theories. The research questions will be examined.
Assumptions that underlie the logic of the study will be listed. Finally, this chapter will
conclude with the significance of the current work to the nursing profession.

Overview of the Problem
Nurses constitute the single largest group in the healthcare workforce (LittletonKearney & Slepski, 2008). As such, they are central to emergency response at the scene of
emergency events as well as in hospital settings when disaster victims arrive. As part of any
overall disaster preparedness plan, nurses should both be familiar with the key components of
disaster preparedness and possess the basic knowledge, skills, and competencies for
successful disaster response (Wisniewski, Dennik-Champion, & Peltier, 2004). Thus, training
and education have become an essential part of disaster preparedness.
However, it has become clear that the healthcare workforce as a whole is not
characterized by either the commitment to training or the demonstration of skills needed for
disaster response. Many nurses are unprepared to respond to disasters due to lack of
knowledge or skills (Wisniewski, et al., 2004). Nurses need to have the skill set called for in
a variety of emergency situations, but the training environment for such a skill set is
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influenced by a number of individual factors. Diverse educational backgrounds, practice
settings, and experience could impact how nurses both learn and retain information.
Regardless of practice setting, experience, or background, all nurses have a responsibility to
possess basic skills and education to appropriately respond to disaster events while protecting
themselves and others (Veenema, 2006).
Ensuring that nurses possess the requisite skill set is at best a daunting task.
Furthermore, the price tag for emergency training escalates on a yearly basis. In dealing with
the current economic climate, organizations must increasingly find ways to maximize
budgets. This is especially true in areas such as training that are often subject to cuts (Franck
& Langenkamp, 2000). Thus, nurse training must become more efficient and cost-effective in
order to maintain the knowledge, skills, and competencies required for disaster response.
While much is known about planning and preparation for disasters, less is known regarding
how best to educate and prepare a diverse group of nurses to respond to those emergencies. A
better understanding of what instructional method best facilitates both learning and
knowledge retention is key to this process.
Although many nurses receive basic disaster education, this training varies widely in
type and duration (Hsu et al., 2004). In addition, the content of disaster education is highly
specialized. In many settings, this information is not reviewed on a regular basis. All
healthcare organizations must be able to understand how best to measure retention of
knowledge and maintain competencies of seldom used skills while operating within a budget.
To date, the literature addressing disaster education and retention is not yet mature (Turnock,
2003). Thus, research is needed to demonstrate both the effectiveness of methods for disaster
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response training and the effect of these methods on knowledge retention. To this end, the
present work seeks to evaluate whether comparable disaster response training results can be
achieved through computer-based models as opposed to those requiring live instructors.
The purposes of this study were to 1) determine whether one teaching method is
superior over another as it relates to disaster training via classroom or by computer; 2)
evaluate how retention of knowledge using instructor-led (didactic) classes compares to
computer-based instructional models; 3) examine whether a correlation exists between selfefficacy and disaster knowledge; 4) pilot a proposed instrument, Disaster Self-Efficacy Scale
(DSES); and 5) complete psychometrics on the Basic Disaster Life Support TM . This
investigation took place within a framework of Bandura’s (1977) self-efficacy theory.
Significance of the Problem
The ultimate goal of healthcare personnel in a disaster event should be to obtain the
best possible outcome for the greatest number of people. Optimal outcomes depend on a
rapid and coordinated response between all facets of the healthcare response system (Hsu et
al., 2004). Yet systematic, coordinated responses are seldom seen in disaster situations.
According to Kaji and Waeckerle (2003), many disaster situations are characterized by poor
organization, uncoordinated patient flow, and mismanagement of patients. Such sub-optimal
response is in all probability due to two factors: first, the lack of consistent education and
training received by healthcare providers and second, the relatively rare occurrence of
disasters.
There are numerous disaster scenarios that many nurses are not prepared to address.
Healthcare providers themselves often report that they are not ready to respond to disasters

5

(Chen et al., 2002; Lazilotti et al., 2002). Medical personnel perform best at tasks familiar to
them (Waeckerle, 1991). Without disaster-specific training or education, both physicians and
nurses are ill-prepared to function efficiently in a disaster (Kaji & Waeckerle, 2003). Few
studies specifically address the training needs of nurses despite the importance of their role in
both responding to and caring for victims during a disaster. Yet, disaster training is currently
characterized by a lack of consistency in terms of both content areas and skills being
developed (Weiner, 2005). Although disasters differ in type, severity, and location, there are
certain principles common to all disaster response (Collander et al., 2008). Thus to the extent
that skills are generalizable, it may be possible to adequately prepare nurses to function
appropriately when faced with a range of disaster situations.
The goal in crafting disaster training, then, is to structure education in such a way that
the participants gain the most realistic set of experiences possible in order to prepare them for
an actual disaster. The challenge to organizations is to determine the most efficient, costeffective means to provide that training for such a large, diverse workforce.
Training exercises can provide an efficient method of disaster preparation (Qureshi et
al., 2004). Yet without standardized training, confusion and inconsistency in disaster
response would seem to be a foregone conclusion. The need for a standardized, systematic
approach to disaster events is clear. In response to a federal appropriation managed by the
Centers for Disease Control (CDC), a consortium of academic, state, and federal institutions
standardized pre-existing disaster management educational programs into a single all-hazards
training program known as Basic Disaster Life Support

TM

v. 2.6 or BDLS® (American

Medical Association [AMA], 2007). BDLS® training both targets healthcare employees and
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provides a source of broad-based disaster preparation through structured, comprehensive, allhazards training (AMA). It was developed in conjunction with the Medical College of
Georgia, the University of Georgia, the University of Texas School of Public Health at
Houston, and Southwestern Medical Center at Dallas. Although programs such as BDLS®
represent an excellent starting point for overall disaster education, thus far there has been no
universally accepted curriculum for disaster training. This study proposes to evaluate a
comparison of a standardized disaster program delivered to nurses through two instructional
methods. Results could have significant implications for the delivery of instruction in
virtually all settings in which nurses receive emergency preparedness education. For the
purposes of this study, the term “nurses” will be used to include all licensed registered nurses
in hospitals regardless of their practice specialty.

Personal Interest in the Research Topic
The widespread devastation and human suffering which followed both the
terrorist attacks of 9/11 and Hurricane Katrina shocked the sensibilities of many people.
Healthcare providers were moved in a new way to begin efforts to be better prepared to
mitigate the suffering caused by future disasters. Locally, these recent events sparked the
development of a graduate program at the University of Tennessee specific to nursing
disaster education. I too felt a passion to care for those in need and to alleviate the suffering
of those who find themselves beset by disaster. The program was a natural fit because of my
concern for those negatively affected by disaster events.
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Homeland security and healthcare delivery are delicately intertwined. Every disaster
both endangers people and challenges the social systems intended to provide ongoing
resources and care. Recent disasters bring attention to a less than optimal response at federal,
state, and local healthcare delivery levels. The need for planning and implementation of a
broader system-level response to catastrophic events has never been more apparent. Yet the
nursing workforce remains largely unprepared.
Feeling secure where we live is important to everyone. Terrorist attacks and natural
disasters are unpredictable and threaten our sense of security. This unpredictability
challenges our ability to respond to disasters promptly, effectively, and comprehensively.
Disaster preparedness is not unknown to the nursing profession. Yet today’s challenges call
for preparation and action on a scale that was not anticipated prior to the tragic events of 9/11
and Hurricane Katrina. Disaster preparedness training can be time-consuming and expensive
and it draws resources away from other important demands on nursing (Hsu et al., 2004). The
nursing profession is challenged to be creative and comprehensive in establishing programs
to educate our varied workforce in order to maintain a state of preparedness. I am interested
in helping my profession address these needs.
My twenty-eight years in nursing have provided a diverse experience including
roles as nurse, critical care nurse/educator, nurse manager, system-wide nurse
clinician/educator, and quality improvement coordinator. These roles have helped me to
identify with both organizational and nursing professional goals. I understand the budgetary
challenges faced by management in attempting to maintain productivity while ensuring staff
competencies for high risk, low frequency events such as disasters. I have witnessed how
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training may sometimes take a backseat to everyday staffing needs and patient care. The
current conditions of financial instability and increasingly volatile global political climate, as
well as the constant potential for natural catastrophes, add up to a new challenge for nursing
leadership. My experiences and interests have led me to take up this challenge.
The nursing profession also faces other future challenges both for medical institutions
and for nursing education. For instance, the nursing shortage is a widely known and intensely
discussed topic in nursing today. Exacerbating that factor, the aging workforce in both
hospital and faculty presents its own professional difficulties. As a result, nursing must
establish ways for an already stressed workforce to handle national tragedies. Educating both
the nursing profession and the general public is a crucial element in positively impacting
outcomes of future catastrophic events. Nevertheless, current programming has thus failed to
link training interventions to direct improvements in disaster response knowledge and skills
(Williams, Nocera, & Casteel, 2008).

Overview of Two Instruction Methods
Instructor-led training (ILT) has traditionally been the most common method of
disaster education. Instructor-led training typically involves a person with demonstrated
expertise whose role is to pass on their knowledge to others. Benefits of ILT include the
credibility of the instructor, ability of the instructor to tweak program content to fit learner
needs, and ability of an instructor to promptly respond to questions. In the hospital setting,
this method can be expensive, relies on trainer expertise, and takes resources away from
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other important needs (Harrington & Walker, 2003). In addition, instructors cannot be
available and able to teach 24 hours a day, 365 days per year.
Computer-based training (CBT), by comparison, has been developed in conjunction
with recent technology. Computer-based instruction may be a feasible alternative to
classroom education, offering many advantages over traditional methods. Computer
resources are always available, can be modified to fit virtually any need, and guarantee
identical content delivery to each learner. Computer-based instruction allows staff to train at
their convenience while traditional classroom methods require staff to be scheduled as a
group. Thus, computer-based instruction could allow managers considerably more flexibility
with scheduling, sparing them both the search for and the expense of an expert (Harrington &
Walker, 2004). Therefore, computer-based instruction methods can permit a more costeffective approach to training. Yet this method has some disadvantages. For instance,
equipment needed for these modules can be expensive. In addition, there is generally no one
available to clarify questions or explain complex material.
Computer-based instruction has long been integrated into both nursing and medical
school curricula (Cohen & Dacaney, 1994; Merril & Barker, 1996) and into hospital staff
development training (Criddle, 1995; Franck & Langenkam, 2000; Wolford & Hughes,
2001). In fact, some studies show that hospital staff members favor computer-based
instruction over traditional methods (Harrington & Walker, 2003). The lack of definitive
research means that the question of relative efficacy of the two methods has yet to be
resolved.
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Theoretical Framework
Disaster planning must account for a number of variables, including human
inconsistencies and unpredictable behavior under stress as well as learning curves, forgetting
curves, and the challenge of keeping nursing staff properly trained on seldom-used skills. No
single theory can hope to quantify or predict such a divergent set of variables. Nonetheless,
theories can be helpful in guiding both thinking and investigations. The theories chosen for
purposes of helping guide the current investigation are cognitive learning theory and selfefficacy theory.
Cognitive Learning Theories
Learning is a complex concept but for the purposes of cognitive psychology, learning
is defined as the acquisition of knowledge (Howard, 1999). Cognitive learning theories
address how we think, remember, and learn (Driscoll, 2000). Ausubel (1963) developed the
earliest model of cognitive learning referred to as the Subsumption Theory of Meaningful
Verbal Learning. That theory posits that new information is subsumed into existing thought
and memory structures. Meaningful learning involves developing a more complex cognitive
structure by associating new meaning units with ones that already exist within the learner’s
frame of reference. Thus, acquisition of previous knowledge provides the foundation for new
learning (Ausubel).
Learning involves the processing of information. Information processing is a term
often used to describe a subset of cognitive learning theories (Driscoll, 2000). Information
processing explains the way information is tracked, organized, and stored once it enters the
senses. Memory plays a crucial role in the learning process. The Stage Theory of information
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processing relates to memory and is based on the premise that information is both processed
and stored into memory in three basic stages (Driscoll). The first stage is sensory memory,
which is nonsustaining; that is, what we hear in sensory memory only lasts for seconds. If no
more effort is made to move these items to longer-term memory, they are usually forgotten.
The second stage is short-term memory, which represents temporary working memory.
Working memory involves more active thinking. Before information is transferred into longterm storage, further processing is needed. Memory is improved and committed for much
longer periods, even a lifetime, if either we subject it to continual repetition or if the item is
of particular importance to us. Long-term memory represents a permanent storehouse of
information. Before information can be recalled, it must be transferred from short-term to
long-term memory (Driscoll).
Knowledge transfer and retention are key outcomes in learning. If knowledge and
skills are to be effectively and efficiently transferred from the learning situation to practice,
the learner must be able to access existing knowledge and skills when needed (Lauder,
Sharkey, & Booth, 2003). Retention refers to the amount of knowledge that can be
remembered after a given period of time has passed (Driscoll, 2000). According to Ausubel
(1963), repetition of meaningful material and use in various contexts would enhance the
retention of material learned. For example, in disaster scenarios involving traumatic and
explosive events (TEE), the majority of injuries will likely be caused by penetrating, blunt,
and thermal injuries. Both Advanced Trauma Life Support (ATLS) and Advanced Cardiac
Life Support (ACLS) courses provide structured approaches and protocols in managing these
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injuries. Thus, nurses who have previously received ATLS or ACLS training can draw on
existing knowledge to more effectively treat the victims in a disaster situation with TEE.
Strategies that enhance both learning and memory include efforts to make learning
meaningful and interesting as well as associating the information to a person’s existing
memory bank (Ausubel, 1963). Active learning is often considered a technique to enhance
long-term memory (Billings & Halstead, 2005). Engaging in dialogue, applying concepts,
drawing analogies, clarifying concepts, and summarizing information are strategies to
enhance long-term memory (Billings & Halstead). The basic assumption underlying all of
these instructional approaches is that effective instruction results in knowledge acquisition
(learning) regardless of methodology.
Learning and Instructional Methods
Learning activities provide opportunities to enhance participants’ knowledge.
Bloom’s taxonomy (as cited in Billings & Halstead, 2005) was developed as a tool for
educators to establish learning objectives and outcomes. This framework provides a useful
structure in developing and categorizing testing strategies. Bloom’s taxonomy consists of a
hierarchy within three different domains: cognitive, affective, and psychomotor. The
cognitive domain is the knowledge-based domain. This taxonomy defines six levels of
processing in the cognitive domain: knowledge, comprehension, application, analysis,
synthesis, and evaluation (Billings & Halstead). All of these categories provide opportunities
for cognitive learning. The levels are sequenced in a hierarchical order progressing from
simple to complex. The underlying assumption is that each subsequent level builds on and
integrates the prior set of knowledge, skills, and attitudes. Learning occurs when the
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information from the instructor (in whatever form it is given) is received and correctly
interpreted by the learner (Billings & Halstead). Two common types of instructional
strategies include traditional instructor-led courses and online learning.
The lecture is the most commonly used teaching method to achieve knowledge
acquisition in the cognitive domain (Billings & Halstead, 2005). Traditional instructor-led
(IL) courses often use lectures as a major method of teaching. Other factors have been known
to characterize traditional IL methods. First, learning is often teacher-centered, which means
the instructor presents information in a lecture-format under structured and controlled
environments. Second, classroom time, environments, and schedules are fixed or set to be
specific dates and times. Third, the instructor may (knowingly or unknowingly) provide both
verbal and nonverbal cues during the instruction process. Fourth, participants have face-toface interaction with others and have an opportunity to clarify content or ask questions of
both instructors and other participants. This instructional paradigm posits educators as the
controlling agent in providing instruction with the expectation of transferring knowledge to
participants. Participants are passive learners and memory of information is recalled during
examinations (Billings & Halstead). Instructor-led formats continue to be a frequent method
of instruction used for training purposes.
In contrast, online learning generally involves active learning, which occurs through
more active participation and energy expenditure in all phases of the learning process
(Billings & Halstead, 2005). The following factors often characterize online learning
environments: first, learning is more student-centered, and participants actively engage in
their learning. Second, the learning environment provides a level of flexibility in scheduling
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and the setting where learning takes place so that participants often control the time or place
in which to engage in this process. Third, the learning interaction may take place in the form
of discussion forums, emails, and other online activities. Interactions and communications
are electronic. Due to the fact that participants have more control over course completion and
learning, they have active rather than passive roles and responsibility for learning. Within the
process of this learning paradigm, instructors are responsible for creating environments to
help participants both discover and construct knowledge for themselves. Computer-based
instruction methods are a type of online instruction frequently used for mandatory education
in the hospital setting (Franck & Langenkamp, 2000).
Self-efficacy Theory
Bandura’s (1977) self-efficacy theory was first applied in social psychology
investigations and has subsequently been applied to a variety of fields. As an established
theory in nursing research, it is applied primarily to studies in chronic disease selfmanagement (Altmaier et al., 1993; Bernal et al., 2000; Kelly, Zyzanski, & Alemagno,
1991), health promotion (Lee, Arthur, & Avis, 2008; Newsom et al., 2004), and classroom
performance (Goldenberg, Iwasiw, & MacMaster, 1997; Pintrick & DeGroot, 1990).
Self-efficacy theory is a useful guide in understanding both behavior and the need to
facilitate behavior change (Bandura & Adams, 1977). Self-efficacy includes the concepts of
competence and personal judgments of ability. Behavior change is a central component of
self-efficacy theory. The higher a person’s self-confidence, the more likely he or she will
successfully complete a given task. People will attempt tasks within their perceived range of
self-efficacy rather than tasks which they perceive as exceeding their ability (Bandura, 1977;
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Bandura, Adams, & Beyer, 1977). Given the many challenges of disaster education, higher
levels of nurses’ self-efficacy will likely correspond to better performance in a disaster
situation. Thus, the theory of self-efficacy will be used as a framework to explore the
effectiveness of training methods used in preparing nurses for disaster response.
Overview of Self-Efficacy Theory
Self-efficacy is defined as “people’s beliefs about their capabilities to produce
designated levels of performance that exercise influence over events that affect their lives”
(Bandura, 1994, p.71). It underlies the foundation of any decision to take action. Selfefficacy beliefs are said to determine how people think, feel, and motivate themselves to take
action. These beliefs are central to determining the amount of effort given and the
perseverance to continue in the face of difficulties (Bandura, 1977). Thus, self-efficacy is
evident in the goals we set for ourselves, how difficult these goals are, and how long we will
persist to achieve them.
Self-efficacy beliefs provide the foundation for personal accomplishments (Turner et
al., 2008). A high level of self-efficacy for a particular task operates in the following ways:
(a) influences both choice and thought patterns which motivate the person to attempt the task;
(b) affects both effort and persistence, which increases the likelihood that one will persevere
in a task and achieve desired skills or goals; and (c) impacts emotional reactions which lead
to improved performance through decreased stress (Turner et al.).
Self-efficacy involves a person’s perception about his or her ability to carry out a
specific task or behavior (Bandura, 1977). These perceptions are subject to change for a
variety of reasons. Experience is the most powerful predictor of self-efficacy, but learners
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also make judgments based on observations of others’ abilities, as well as their own feelings
and encouragement of others. Bandura describes four main determinants of self-efficacy:
mastery experience, vicarious experience, verbal persuasion, and physiological feedback.
Success in one or more of these areas helps an individual believe he or she can both
successfully address and manage the situation more effectively. Each area represents an
approach to learning. An explanation of these four determinants follows.
Mastery experiences represent success in performing a task or skill and are the most
effective means of developing personal self-efficacy (Bandura, 1977; Bandura & Adams,
1977). When we see ourselves master a task, we are thus confident we can do the same in the
future. Success helps build both confidence and perseverance. Performance accomplishments
are integral to developing self-efficacy since they are based on personal mastery experience.
Vicarious experience stems from the comparison and modeling of others (Bandura,
1977; Bandura & Adams, 1977). Vicarious experience results from watching, reading,
hearing, or learning about the experiences of others. Seeing someone overcome difficulties
similar to our own helps build confidence in our ability: we see others succeed through their
efforts. In addition, hearing about or seeing someone make a tragic mistake helps us learn
what not to do.
Verbal persuasion involves the use of persuasion and verification conveyed by a
trusted person and increases an individual’s belief about their personal skill level (Bandura,
1977; Bandura & Adams, 1977). Verbal persuasion involves any effort to modify or
influence the behavior of another through use of words. These words may be supportive or

17

confrontational and may be from a friend, a professional, an authority figure, a dictator, or a
major professor.
Physiological feedback comes from improvement in well-being (Bandura, 1977;
1994). Physiological indicators affect coping abilities, physical accomplishments, and health
functioning. In this stage, people assess their level of anxiety and vulnerability to stress
(Bandura & Adams, 1977). Stressful situations can affect perceived self-efficacy in coping or
adapting to the situation.
Bandura (1977) includes the role of self-appraisal in self-efficacy. Self-appraisal
involves two types of belief that influence personal behavior: efficacy beliefs and outcome
beliefs. Efficacy beliefs involve a personal evaluation of ability to perform behavioral skills
competently. Outcome beliefs assert that such behaviors ensure expected consequences.
Bandura suggests that the level of an individual’s self-efficacy expectations directly
influences the outcome expectations. That is, how well the person completes a task or
performs a behavior largely depends on the degree to which he or she believes in his or her
ability to do so. Outcome beliefs relate to the expectation that this education leads to
effective response and positive outcomes. Once a person develops self-efficacy, behavior can
be predicted in the future. Self-efficacy changes over time with new knowledge and skill.
The higher the perception of self-efficacy, the more adaptable a person is to a situation as it
changes (Bandura).
In applying Bandura’s (1977) theory to disaster training, self-efficacy involves
expectations of learning the knowledge base and performing the various skills necessary to
prepare for disaster events. Nurses who engage in and practice certain skill sets that reinforce
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learning on a regular basis will likely gain more confidence in their ability to respond to
potential situations and enhance performance when faced with the actual disaster. With
increased comfort, confidence, and skill, nurses will likely experience less stress should they
encounter disasters and emergency situations. Therefore, nurses can anticipate the following
cycle of events: training leads to increased knowledge. This additional knowledge can
transfer to a sense of confidence (self-efficacy) which leads to increased skill levels. These
processes in turn lead to increased perceived self-efficacy which continues the cycle of
improved skill and self-confidence. These factors can result in both optimal performance for
nurses and positive outcomes for patients.
Problem within the Framework
Effective disaster plans are based on empirical demonstrations of normal disaster
behavior (Hsu et al., 2004). Ideal disaster planning would have its basis in the behavior of
people in actual disasters. Since such behavior is rarely subject to study, other elements of
disaster behavior normally must suffice as a basis for disaster planning. One such way
includes an assessment of people’s perceptions or confidence in their ability to perform in
disaster situations.
Nurses may fail to develop personal efficacy for two reasons: first, they may doubt
their ability to perform the tasks required; and second, they may believe they cannot change
the outcome regardless of their efforts (Bourbeau et al., 2004). Self-efficacy can be a useful
way to examine people’s assessment of their disaster preparedness skills. Nurses who are not
confident in their disaster preparation skills would benefit from help which may be
accomplished through several avenues, such as classroom instruction, computers, reading,
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and skill demonstration. Therefore, developing a sense of self-efficacy (i.e., self-confidence)
in emergency preparedness can lead to improved response to disaster scenarios.
Inclusion of one or more of Bandura’s (1977) four approaches to developing selfefficacy with disaster education should enhance the likelihood of increased confidence and
successful disaster management. Applying Bandura’s four approaches – mastery experiences,
vicarious experiences, persuasion, and physiological feedback – to nursing reveals several
possibilities for disaster preparedness training. Mastery experiences are a primary component
in learning (Bandura). Mastery experiences are provided in disaster training because they
often allow participants to reinforce learning by demonstrating newly learned skills. As a
knowledge-based course of study, BDLS® mastery experience is demonstrated through
successful performance on the post-course exam. In addition, a computer-based instruction
course has practice questions within the content that are used to help reinforce learning.
Vicarious experience, or observational learning (Bandura, 1977), means that
watching, reading about, or hearing about others’ experiences of disaster response allows
nurses to learn without repeating others’ mistakes. During disaster training, participants often
have an opportunity to listen to and watch an instructor with disaster expertise and to reflect
on what they have seen or heard. Vicarious experience can also be gained through use of
videos embedded in the computer instructional modules.
Many people benefit from verbal feedback or correction received from parents,
friends, professional peers, and others. Thus, a classroom setting in particular offers nurses
the opportunity to ask questions regarding complex material or to clarify unclear points.
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Computers can also provide necessary feedback. Instant feedback regarding accuracy of
practice questions enhances the learning experience.
Physiological feedback is the extent to which people attend to their own internal
environment and act on cues from both their own emotional and physiological arousal
(Bandura, 1977). Given the high-arousal nature of disaster settings, this arousal may likely
play a significant role in performance by healthcare professionals under stress. Emergency
events will likely expose responders to high levels of stress. Well-trained and prepared
responders are likely to either experience reduced stress or cope more effectively with the
stress of the disaster circumstances. Either outcome should translate to better emergency
response in a disaster. Reducing physiological arousal can also improve performance by
increasing efficacy expectations rather than eliminating factors causing stress, which may not
always be possible in disaster scenarios.
Knowledge Acquisition and Disaster Training
Learning is the prerequisite to knowledge. Learning outcomes specify tasks that
participants should be able to perform following an educational intervention, such as in a
structured disaster curriculum like BDLS®. Learning is often measured in the form of testing
which will determine achievement of learning outcomes such as transfer of knowledge and
retention.
BDLS® training should lead to increased knowledge which should transfer to
increased confidence (self-efficacy). This increased confidence should result in both
improved disaster response and overall outcomes. In this study, differences in BDLS® test
scores between the two learning conditions (IL and CBT) should reflect, in the light of self-
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efficacy theory, the difference in information obtained through mastery experience, vicarious
experience, and verbal persuasion in the two methods.

Research Questions
The following research questions will guide the study:
1. Did participants who received disaster instruction have greater disaster response
knowledge than those who did not?
2. Was there a difference in disaster response knowledge for participants who received
face-to-face versus computer instruction?
3. Was there a difference in disaster response knowledge for participants who received
face-to-face versus computer instruction at 30-day follow-up?
4. Did participants who received disaster instruction have greater self-efficacy scores
than those who did not?
5. Do those participants with higher general self-efficacy have greater disaster response
knowledge?

Assumptions
Several assumptions can be made when considering disaster education and training
for the nursing profession:
1. People who receive disaster training are more likely to perform according to protocols
in a disaster than those who do not receive training.
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2. If it is possible to deliver disaster training in a cost-effective manner, nurses will have
more access to training.
3. In today’s time of economic challenges and nursing shortage, nurses have a difficult
time getting trained for disasters and hospital administrators have a difficult time
providing this training.
4. Training for uncertain contingencies will not receive high priority or urgent status.
These assumptions reflect the basic logic which underlies the current work. Although
not complete, they are intended to serve as a stimulus to consider the challenges we face in
disaster education.

Significance of the Study
The study is significant in many respects. First, it represents an effort to examine
nurse training in the area of disaster preparedness. Although nurses are an integral part in
every effort to treat disaster victims in the field, nursing has been poorly represented in the
disaster literature. Thus, the study will help bring the field of nursing to this literature and
recognize the critical role of nursing in emergency response. Second, the current work
involves a test of self-efficacy theory in nursing applied in a new subject area. Third, the
study represents the first systematic study of BDLS®. Through a comparison of classroom
versus computer instruction, the study will evaluate knowledge gains and retention. This
comparison may yield data which have important implications for delivery of hospital
training. Fourth, the study will evaluate psychometric properties of the BDLS® test. Since no
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published studies have addressed this issue, the present study is seen as a first effort to
quantify properties of the instrument.
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CHAPTER TWO: REVIEW OF THE LITERATURE
Introduction
The purpose of this review is first to provide a broad overview regarding what is
known about disaster response training for nurses, and second, to determine if there exists a
measureable difference between computer-based instruction programs versus those taught by
live instructors. Three major topics will be reviewed: An overview of both computer-based
and instructor-led methods of instruction, the current state of nursing disaster preparedness,
and the methods used for disaster preparedness. This discussion will also include a review of
relevant disaster literature, including the available research on training effectiveness. Because
Bandura’s (1977) self-efficacy theory was chosen as the guiding framework for the study,
this chapter also includes a section discussing the application of the theory to numerous
nursing research areas.
For the topic of disaster training effectiveness and preparedness, a database search
was conducted of numerous sources, including Cumulative Index for Nursing and Allied
Health (CINAHL), Pub Med Central (PMC), PsycInfo, Homeland Security Database,
(HSDD), Educational Resources Information Center (ERIC), and the Social Science Index
using key words of “disaster planning”, “emergency preparedness”, “mass disasters”,
“training”, “disaster education”, “disaster preparedness”,” nursing” and “effectiveness.” I
limited the electronic searches to “human” studies and “English” language. Additional
searches were conducted from references of relevant articles. No limitation was placed on
years of study in order to include all pertinent studies. Articles regarding disaster training had
to involve healthcare providers, either out-of-hospital or in hospital employees. The major
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focus of the disaster training literature had to examine measures of knowledge or skill or
describe effectiveness of a training program related to disaster response. Articles addressing
subjective outcomes such as “lessons learned” or studies describing how to evaluate disaster
planning or training were not included. The initial search resulted in 39 articles. Only 17 of
these were research articles that contained information applicable to the focus of this study.
However, the disaster training literature shares commonalities with other emergency
preparedness literature, such as Basic Life Support. Since this content area is analogous to
the current study, a representative group of studies in this area will be reviewed.
The literature review will begin with an introduction section examining computerbased and instructor-led education methods in nursing education. This general comparison of
these two teaching methods is not intended to be exhaustive. It is included to highlight
relevant information and to serve as a starting point for discussion.

Computer-Based and Instructor-Led Educational Methods
Computer-based instruction has been incorporated widely in nursing programs. Many
nursing schools offer either distance learning or computer-based training. Lu et al. (2009)
utilized a web-based program designed to supplement traditional classroom teaching methods
with 147 second-year nursing students in Taiwan. All students received the same classroom
lectures and skill demonstrations for performing intramuscular injections. The experimental
group had access to a web-based site which covered the identical content as did classroom
instruction. In addition, experimental group subjects had email access to faculty, could post
questions on a bulletin board for assistance, and could access a relevant chat room. This
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program led, on average, to several more opportunities to access content about intramuscular
injections. With an average of roughly three more times accessing the information, the
experimental group demonstrated additional learning beyond the control group, suggesting
that such interventions can be useful for acquiring both knowledge and skills. Problems with
random assignment may be said to compromise results. Nonetheless, some characteristics
were noted which likely apply to the present generation of nursing students: students found it
easier to ask questions in a chat room environment than to ask questions directly of faculty. It
may be that the current student profile simply looks upon electronic media as a standard
element in social interacting and reorganizes these skills as more primary than direct face-toface interaction.
In a similar study, Leasure et al. (2000) developed a computer-based course in
nursing research to be taught to undergraduates. Great care and significant effort were
invested to ensure that course offerings were identical – i.e., that the computer-based class
was effectively the same as the one taught in the “traditional” format. Comparable results
occurred in both test scores and overall grades. Unlike many web-based programs, this study
utilized weekly required assignments to ensure that students progressed at a comparable rate
to those in traditional classes. This component was added to combat the consistent tendency
of students in computer-based classes to procrastinate.
Atack and Rankin (2002) evaluated the experience of 39 RNs enrolled in a 16-week
web-based RN to BSN course. At the beginning of the course, 66% took the computer-based
course from home, 8% took the course from work, and 26% took the course from both home
and work. The course was perceived favorably by most participants, yet roughly half felt
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disconnected from others in the course, and indicated the desire for more interaction with
teachers and students. Results also showed that participants who accessed the course from
work found the workplace to be an undesirable place for this type of course. The primary
reason given was a lack of time to work on the course due to work tasks taking precedence.
Although the small number of participants mandates caution in interpreting results, the study
shows that computer-based learning from home can be advantageous for nurses.
Hospitals have also successfully integrated computer-based training programs into
educational programs for staff (Criddle, 1995). Using a randomized pretest-posttest
experimental design, Jeffries, Woole, and Linde (2003) compared the effectiveness of two
instructional methods for teaching the skill of performing a 12-lead EKG: a learnercontrolled, interactive CD-ROM and a teacher-controlled 15-minute lecture using
demonstration and hands-on practice. A convenience sample of 77 senior baccalaureate
nursing students enrolled in a required critical care course in a large Midwestern university
participated in the study. Both instructional methods included a self-study module that
contained material on the particulars of performing the skill. Although results of the study
stated a statistically significant improvement for both groups in pretest to posttest scores (M
= 13.6 and 14.6 at pretest; M = 26.0 and 26.9 at posttest) using paired t-test, there were no
significant differences between group scores on pretest, posttest, or improvement scores.
Because both instructional strategies resulted in gains in knowledge and skills, the study
demonstrates that learners can successfully transfer basic nursing skills learned from a
computer-based method as effectively as with traditional-learning methods. The study
supports the use of CD-ROM as an effective alternative or supplemental method for teaching
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basic skills. However, the authors suggest that the classroom may still be a more appropriate
setting for higher level learning activities, such as synthesizing, analyzing, and evaluating
ideas, or for more complex topics that require in-depth discussion, explanation, or
opportunities to ask questions.
Davis and Copeland (2005) evaluated changes in knowledge levels following
computer-based dysphagia training. They designed a computer-based competency module to
train direct-care staff in dysphagia management. A sample of 123 licensed nurses and
certified nursing assistants who completed the computer-based dysphagia competency
training participated. Participants were assigned to either a control or experimental group,
with the experimental group receiving the computer training. Pretest and posttest scores were
compared to determine knowledge levels between groups. Results of the study were not
surprising. The computer-trained group scored significantly higher than the control group (t =
5.041, df = 42, p < .001). The study supports the use of computer-based competency training
of direct-care nursing staff for swallowing safety.
These studies demonstrate that training which utilizes electronic media has found
favor with students and hospital employees. Nonetheless, computer-based programs have not
yet been widely utilized in disaster training involving nurses.

Disaster Preparedness
Disasters have always been a part of human history. These include such man-made
tragedies as engineering disasters, fires, or acts of terrorism, and natural events such as
hurricanes, earthquakes, and wildfires. Prior to the events of 9/11, manmade disasters were
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often considered local events. Now, via broadcast media, such events have much wider
impact. Natural disasters can be either relatively small or large events and can include
pandemics, earthquakes, fires, floods, and storms such as tornados and hurricanes. Both manmade and natural disaster can have devastating effects on people who are directly impacted
by the events. Environmental damage may total billions of dollars, while the costs associated
with loss of life cannot readily be quantified (Boyarsky & Shneiderman, 2002). Whether a
disaster is caused by a natural or man-made force, these events can easily overwhelm
existing resources that provide care of the public if these entities remain unprepared.
Several studies have been conducted in recent years to determine the level of disaster
preparedness among hospitals. Lanzilotti et al. (2002) surveyed over 2000 physicians and
12,000 nurses living and working in Hawaii in the summer of 2001. This survey examined
the availability and perceived capability of these medical professionals to respond to events
involving either biological or chemical weapons of mass destruction. Their survey included
items evaluating providers’ disaster-specific skill levels, responders’ preparedness for a
bioterrorism attack, and willingness to respond to a disaster event. Although the response rate
was considered low (23% of 514 physicians, and 22% of 2775 nurses), their findings are
pertinent.
The authors found that less than 8% of both physicians and nurses felt confident in
their ability to both recognize and treat patients exposed to bioterrorism agents. Another
interesting point of the study involved willingness to respond. Participants reported high
levels of willingness to respond to a bioterrorism event and a positive correlation was noted
between high levels of self-reported knowledge and willingness to respond. Thus, the results
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suggest increased disaster training may increase professionals’ willingness to respond to a
bioterrorism event. Yet the survey was conducted prior to the events of 9/11 so this finding
may not be representative of the willingness factor today.
Bennett (2006) conducted a study to examine the level of preparedness of acute care
hospitals in the state of Mississippi to manage victims of terrorist attacks involving chemical
or biological agents. The majority of the hospitals reported having disaster plans, but less
than half of them conducted drills to test the effectiveness of these plans in the event of an
attack. The authors point out that the majority of the hospitals surveyed had not received any
federal funding for preparedness efforts. Thus, this factor may indicate that hospitals’ lack of
existing resources may be in part due to financial constraints.
Rural hospitals face different challenges for disaster preparedness than their urban
counterparts. These challenges comprise limits in virtually all areas: smaller or nonexistent
public health services, staffing levels, surge capacity, and access to resources. Given both the
rarity of certain events and the cost of staff training, rural health care facilities must balance
the practicality of the time and expense involved in training for events which are not likely to
occur.
In a study of over 900 rural hospitals, Manley et al. (2006) found that 95% of
respondents reported severely limited surge capacity – less than 10 new emergency patients
could overwhelm the current capacity of the hospitals. In addition, while many hospitals
conduct “all hazards” training, few hospitals have experienced disaster events. “All hazards”
training requires specialized knowledge and skill for multiple scenarios, including diagnosis,
treatment, symptoms, triage protocols, remedies, and equipment management. Given the
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rarity of terrorism events, it is unlikely that such costly specialized training can be sustained
indefinitely. Thus, the authors propose two models of thought for disaster preparedness:
either train for all possible events or balance training models with the likelihood of an
occurrence of a particular event. Given the overall scarcity of resources, adoption of the
second strategy would seem to be an advantage for rural hospitals (Manley et al., 2006).
In an effort to assess disaster preparedness for future healthcare professionals, Young
and Persell (2004) examined concerns regarding care for victims of terrorism and for
learning needs related to terrorism of 95 junior- and senior- level nursing students at a
midsouth state university. The authors used a 19-item questionnaire to identify major
concerns of a potential terrorist attack, knowledge regarding pathophysiology of biological
agents, and perceptions and concerns regarding willingness to respond in the event of an
attack. Although the survey was conducted nine months after the September 11, 2001 attack,
most students did not believe that terrorists posed a threat to their geographical region.
Students had access to information regarding disaster scenarios yet this information required
them to perform independent study outside of class or course textbooks (Young & Persell).
Based on their responses to the questionnaire, the students overwhelmingly failed to access
the information.
These studies show that when hospital personnel are asked to evaluate their own level
of preparedness for disasters, they often indicate that training is not sufficient. Yet many
hospitals may remain unprepared because viable, cost-effective training measures may not be
readily available.
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Disaster Training
Out-of-Hospital Providers
Out-of-hospital providers, including emergency medical technicians (EMTs) and
paramedics, play a major role in the management of incidents involving mass casualties
resulting from chemical, biological, radiological, nuclear, and explosive (CBRNE) or other
disaster-related events. Their on-scene role encompasses many responsibilities including
triage, communication, treatment, and transport (O’Keefe & Levine, 2004). Lack of standard
core competencies, variations in length of formal training, or inability to participate in
practice drills can result in inconsistency at disaster sites, which could lead to inefficient
response and lack of coordinated care.
Triage is the process of prioritizing patient treatment. Triage is a primary
responsibility of emergency management staff who treat mass casualty victims. It plays a
pivotal role in good disaster management (Castle, 2006). Because disaster situations can
present unique challenges due to confusion and chaos at the site, successful triage depends on
the competence, skill, and knowledge of responders (Baez, Sztajnkeycer, Smester, et al.,
2005). Use of standardized protocols in disasters can help eliminate confusion by providing a
consistent method of assessing victims (Castle, 2006).
Baez and colleagues (2005) noted a lack of standardization in disaster triage among
first-responder Latin-American EMS providers. The purpose of their study was to assess the
effectiveness of a short Internet-based educational intervention in disasters involving mass
casualty triage. A convenience sample of 55 Latin-American emergency care providers from
various countries of origin participated. The educational intervention consisted of two
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Internet-based teaching modules, the first introducing key concepts of disaster triage and the
second detailing the START (simple triage and rapid treatment) program. The START
module is the most common multicasualty system used in the United States (Macintyre et al.,
2000). Pre- and post-intervention tests were administered, each consisting of five standard
scenarios related to mass casualty events. A one-month follow-up study was conducted to
assess skill retention.
Initial assessment showed inadequate ability of responders to accurately triage
disaster victims. While specific scores were not provided, the authors report that scores
showed a significant increase in scores between pre- and post-educational intervention. Only
9 % correctly answered four of the five standard scenarios at pre-test compared to 96% at
post-test. The follow-up study was completed by 69% of participants. Of those, 89%
demonstrated adequate skill retention. However, there are some weaknesses to the study. The
small sample size and convenience sample may indicate selection bias. In addition, it is
possible that only those retaining knowledge responded to the follow-up. Overall, the study
suggests that use of a short educational intervention can be effective for training out-ofhospital providers in disaster triage. This study has important implications for the healthcare
provider who is pressed for time and considers disaster education to be a low priority of
assigned duties.
Chaput et al. (2007) surveyed 630 prehospital providers to examine the quantity and
format of disaster preparedness training regarding CBRNE that had been received during the
previous year. They also evaluated subjects’ preferred educational format, self-assessed
preparation for mass casualty incidents (MCIs) and perceived likelihood of occurrence of
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MCI. Results indicated that the majority of participants received no universal training, had to
seek individual training, and felt largely unprepared. Almost one-fourth of respondents
(22%) reported no training in the past year, 19% reported receiving 5 hours or less, 15%
reported receiving 6 to 10 hours, and 24% reported receiving 10-39 hours. Only 7% reported
receiving 40 or more hours of training within the past year. Reported training consisted of
lectures and drills, self-study, and web-based learning. Practice drills were the preferred
method, favored by 40% of respondents. Next preferred was a didactic lecture/drill
combination (20%). Self-study and web-based training were least preferred. Because data
was provided by self report and no reliability data was available, we must approach the
numbers with appropriate skepticism.
A study by Qureshi et al. (2004) focused on the role of the public health nurses in
New York City. The authors assessed both responders’ preparedness for bioterrorism attacks
and their willingness to respond. School health nurses (n = 50) attended a training program
consisting of two four-hour lectures on emergency preparedness and the role of the public
health nurse. A 10 question multiple-choice test served as both a pre- and post-test measure
of knowledge, attitudes, and behavioral intentions related to basic emergency preparedness
and responsiveness.
Results showed statistically significant knowledge gains from pre- to post-test (p <
.05). Nurses also showed significant improvement on attitude regarding willingness to
respond. Participants who had high pretest scores still showed improvement in post-test
scores following training. These findings suggest that training programs can be beneficial in
increasing the knowledge of experienced providers. Thirty percent of participants responded
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to a mailed repeat post-test one month following training. Scores at follow-up indicated a
continued improvement in knowledge regarding roles, disaster planning, and resource
availability.
In-Facility Hospital Staff
Although using an all-hazards approach to disaster training is the theoretical ideal,
some providers find it more helpful to target training time and attention to more specific
topics of disaster preparedness. Prior to the events of 9/11 and subsequent anthrax outbreaks,
education strategies for bioterrorism attacks were not considered a high priority (Sidel, Hillel,
& Gould, 2001). Long considered the province of public health departments, bioterrorism is
now recognized as a threat to emergency room functioning. And since many early symptoms
of biological agents mimic other diseases such as flu, diagnostics at the emergency room
level of the health care system must be both timely and accurate.
To evaluate effective training methods for detecting and managing specific
bioterrorist threats, Chung and colleagues (2004) conducted a prospective, randomized
controlled trial that focused on the topic of bioterrorism for emergency physicians. The
purpose was to determine whether an internet-based education intervention improved
emergency physicians’ knowledge regarding recognition and treatment of victims exposed to
biological agents. All participants attended a one-hour lecture. Participants in the treatment
group had ongoing access to a variety of internet-based training materials. The web site
provided a variety of training materials for the experimental group.
Multiple choice questions and case scenarios were used to assess physician
knowledge of treatment, diagnosis, precautions, and antidotes specific to exposure of various
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bacterial pathogens. The authors conducted a one-year study of 63 emergency physicians
from the Boston area. Participants completed a pre-test and one month post-test following
implementation of the available web-based education and resources. Physicians also
completed follow-up self-assessments.
Results showed no significant differences between the control group and the webbased intervention group at pre-test, post-test, or one month follow-up. Over 60% of the
participants continued to report feeling inadequately trained to both recognize and treat
bioterrorism at the six month follow-up. Yet the study had significant challenges. By their
own report, roughly three-fourths of physicians rarely or never accessed readily available
training materials. Based on post-test data, the study may have been less about different
learning methodologies than physician truthfulness in self-report data. Results suggest
passive learning alone through web-based education may not serve as a reliable method of
disaster training and education. Results also suggest that you can lead a physician to
information….
Another internet-based study by Filoromo et al. (2003) examined the use of both
website and interactive screen savers to educate hospital workers regarding detection,
diagnosis, infection control, and treatment of biological agents. These screen savers included
salient photographs of patients with background information on various biological agents and
recommendations for treatment modalities. The goal of this intervention was to capture the
attention of workers who saw the screen savers and entice them to further explore what they
viewed. The study involved 50 medical students working in the emergency department of a
University of Alabama hospital who were evaluated on knowledge gained from a
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combination of use of screen savers and web-based programs. Phase one of the study
evaluated the website alone for 6 months from March to September, 2001. Phase two added
the screen savers and took place from October to December, 2001; it examined use of both
screen savers and web-based education. A pre- and post-test was used to measure knowledge
regarding general bioterrorism at both phases. Group 1 pre- and post-test scores were 38%
and 52%, while group 2 pre- and post-test scores were 59% and 76%.
Problems with the study abound. The study spanned both the events of 9/11 and the
anthrax scare of the same year, which may have resulted in contamination due to increased
awareness and training from these events. Pre-test scores of group 2 exceeded post-test
scores of group 1. Whether the scores reflect screen saver use, increased consciousness of
bioterrorism agents, or students arriving in the emergency department from different
rotations is uncertain. Although an appealing idea on the surface, the screen saver ploy makes
little sense in practice. A screen saver is only on when a computer is inactive. Thus, people
engaged in work will not likely see it. If people are fascinated by the screen saver enough to
access the web site, presumably when not doing anything else, the time spent amounts to
taking time away from work for training. Might it not be better to simply schedule the
training time and accomplish the desired task? The screen saver idea represents a fascinating
approach which might warrant further evaluation. Test score increases following screen saver
implementation did not reach statistical significance. Although the program was discontinued
following failure of the web approach, the screen saver approach might itself be worth
further investigation.
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Education and training specific to bioterrorism and mass casualty incidents generally
involve first responders (firefighters, emergency medical technicians) rather that hospitalbased employees. To determine the effectiveness of a training method for primary care
provider staff, Henning et al. (2004) utilized a table-top exercise to train 39 hospital
personnel from four hospitals in the University of Pennsylvania health system. The table-top
exercise concerned a fictional outbreak of smallpox in the Philadelphia area. The study
attempted to include employees who would normally be overlooked in disaster-training – i.e.,
employees in departments other than the emergency room.
This study appears at first glance to address issues of importance. Upon further
examination, it seems somewhat ill-considered. Intended as a demonstration for public
officials, the study did not evaluate participants’ knowledge. Although knowledge and skills
were not tested, the authors make the curious claim that table-top exercises can be a costeffective means for educating hospital staff. Perhaps a more rigorous follow-up could address
the viability of such training. In addition, participants were expected to respond to scenarios
in ways that they would likely not be involved in an actual disaster. These scenarios included
safety workers and pharmacy staff trying to determine how or whether to separate exposed
patients and staff from patients and staff who were not exposed to certain pathogens. Such an
exercise may look good to invited outside observers. Nonetheless, little of substance was
accomplished. Simply put, if the authors had actually wanted to “bring the table-top to the
hospital”, they should have put some meat on it. A decision-making exercise for disaster
scenarios that does not include the relevant personnel who would be in a decision-making
capacity for such a scenario is of limited value at best.
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Summerhill et al. (2008) conducted a study to develop a disaster response curriculum
for internal medical residents enrolled in a Rhode Island medical school from July to
November 2004. Residents (n = 30) participated in four didactic session using simulation.
Video-taped sessions were reviewed with participants and constructive feedback given.
Supplemental readings covering biologic, chemical, and radiologic agents were also
included. A no-treatment control group of residents was used for comparison.
Posttest results showed a statistically significant increase (p < .001) in participants’
test scores (M = 66.8, SD = 11.8) compared to the control group (M = 50, SD = 13.1). One
year follow-up scores (n = 22) showed an overall decrease (M = 55.7, SD = 14.6) compared
to the control group (M = 50, SD = 13). There was no statistically significant difference
between groups (p = .245).
Self-assessment of ability to identify bioterrorism agents was also completed
immediately pre, post, and at one year follow-up. Immediate post-test self-assessment of
knowledge showed higher reported scores of experimental versus control group. These selfreported assessments were not significantly different from those immediately following the
course (p = .69). A 5.5 hour intervention led to increased confidence compared to the control
group but this increase was not sustained one year later.
Scott et al. (2006) developed a two-day training curriculum covering chemical,
biological, radiologic, and explosive acts of terrorism. EMS professionals (N = 220)
organized into 39 teams participated. They used interactive scenarios, small groups,
simulation, and didactic sessions. One quarter of the course was dedicated to teaching
participants how to don protective equipment. A 25 question multiple-choice test was given
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as a pre- and posttest. Yet results were not provided. The study mentions no specifics
regarding how knowledge was assessed. It purports to provide data from evaluation of team
aggregate. No effort was made to provide individual data.
The authors reported feeling that they were more effective by blending teaching
methodologies, yet no effort was made to provide empirical support for these claims. Skill
assessments were performed on only 10% of participants due to “logistics and time
constraints”. We have no way to determine whether performance of such a small sample is
representative of the overall group. The biggest challenge to using group results is that we
don’t know the extent to which skills or knowledge are spread equally across groups. Thus,
in a real-world disaster without an entire “team” present, we have no way to estimate whether
the trained individuals possess the target skills.
Fires constitute the major disaster that occurs in long-term care settings (Walker,
1999). Because elderly residents present challenges in a disaster scenario, effective training
of staff can mitigate disastrous outcomes. A study by Harrington and Walker (2003)
demonstrated the effects of both instructor-led (IL) and computer-based training (CBT) on
knowledge, attitudes, and practices of fire safety training for staff in a North Carolina long
term residential facility. Study participants were 289 long-term care staff randomly assigned
to one of two groups. Group one (n = 152) received training using CBT and group two (n =
137) received training in the conventional IL format.
Both groups showed statistically significant small improvements from pre- to posttest on knowledge, attitude, and practice subtests. Between-group differences were not
significant. Yet neither do results establish the methods to be equivalent. This may be due to
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the majority of participants (n = 252) having previous fire safety training. Pre- and post-test
scores were remarkably consistent. One can only wonder, since no control group was used,
whether other factors may have influenced scores. For example: was fire safety covered in
employee orientation? Recency of such training would likely influence pre-test scores,
especially in a facility with high staff turnover. Although the study was included in this
review because a large building fire affecting vulnerable patients meets the criteria for a
disaster, the content of the participants’ training may not be applicable to other nurses in
disaster response.
Hospital Nurses and Disaster Training
Continuing education is often used to increase knowledge among nurses. Thomas
(2008) surveyed 290 perioperative RNs attending an Association of Operating Room Nurses
(AORN) conference to evaluate their perceived level of preparedness for disasters involving
biological agents. Participants first completed a 9-item questionnaire regarding their
availability of hospital training addressing biological agents. Participants then completed a
brief self-study module reviewing disease diagnosis, treatment, prophylaxis, and isolation
precautions regarding biological agents. The author evaluated changes in nurses’ perceptions
of bioterrorism preparedness following the self-study educational intervention.
Over half of the participants reported having no access to training. For those facilities
offering training, computer-based education (44%) and self-study (26%) were the most
frequently used formats. The results also showed an increase in knowledge base after
reading the self-study module for both nurses who had and had not received any prior
disaster-related training, suggesting that any form of educational intervention can potentially
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increase knowledge for basic bioterrorism. However, no particulars were provided regarding
development of the module or content measures. In addition, the author conducted the study
during a conference breakfast session. Therefore, it is questionable whether significant
learning occurred. Improvements in nurse perceptions may be either a case of expectancy
effect or review questions that were keyed to the test.
Wetta-Hall and colleagues (2006) conducted a focus group study to evaluate the
effectiveness of a training program on terrorism funded by a Health Resources and Services
Administration grant. The one-day, 8-hour program took place at six sites and involved over
800 multidisciplinary clinicians, more than half of whom were nurses. The authors recruited
nurses who participated in the continuing education training to provide feedback on the
training. A total of 15 nurses voluntarily participated in the focus group interviews. Major
themes that emerged from the interviews included the motivation for attending, perceived
threat of terrorist event, perceptions of training content, perceptions of content recalled,
dissemination and application of information, collaboration deficits, and future training
needs.
Feedback from the training was mostly positive. The participants reported that the
training added to their knowledge and that the information would be shared in their work
setting. Nonetheless, a sample of less than 4% of nurse participants cannot be assumed to be
representative of the population. In addition, experimenters did not assess changes in
knowledge as a result of training. When asked questions regarding recall, participants had to
refer to their manual or reference cards for information. While the training programs
appeared to be well attended, the primary target of training was system-level rather than
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individual-level. In fact, participant suggestions for improvement included both the need for
more content on treatment of disaster victims in the acute care setting and more
comprehensive information involving agents which might be used by terrorists.
Nurses reported attending the conference for different reasons. These reasons
included waived fees, continuing education credits, and time off from work. Nurses also
received a $100 stipend for participation in the focus group. Although the training represents
a worthwhile effort to address system problems in disaster response, it did not appear to be
beneficial as a nursing intervention at the front-line level and would not likely be expected to
have a significant impact on improving skills in disaster scenarios.
Nyamathi et al. (2010) conducted a randomized, two group experimental study of
bioterrorism knowledge utilizing a convenience sample of 300 nurses comparing two
computer-based programs. Two separate groups were tested, one with computerized
bioterrorism education and training (CBET) and one with a standard bioterrorism education
and training (SBET) program. The CBET program included a case-based clinical problemsolving tool where students were presented a clinical scenario that required assigning a
diagnosis. The SBET consisted of an online-didactic education program. Both groups gained
knowledge. Since pretest conditions and problems solved differed for the two groups, no
direct comparisons were possible between groups.
In summary, several trends can be identified from studies in this section. First and
perhaps most interestingly, there is a paucity of literature regarding nurses and disaster
training. Second, authors do not identify theoretical frameworks for their investigations.
Many of the investigations are so narrowly focused that the authors appear to overlook
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relevant information which is not in keeping with their own antecedent expectations. Third,
the studies in this section evaluate attitudes and knowledge but do not call for subjects to
demonstrate competencies. Given trends in the practice environment, investigations of this
sort are less helpful to people working in the clinical setting. Fourth, the only study
comparing two different training methods found no significant differences. Fifth, no studies
reflect an ongoing evaluation of worker knowledge upon which to base retraining intervals.
Despite a variety of methodological challenges, each of the above studies makes a
contribution to the literature and suggests new directions for research.
Emergency preparedness training shares a number of elements: it occurs in a nonemergent setting, the likelihood of needing training on a daily basis is relatively small yet
correct application of skills is critical when they are needed, and knowledge and skills are
only used in stressful situations. Due to these many commonalities, realistic inferences will
be drawn from other emergency training literature such as Basic Life Support (BLS) and
applied to the present study.
Teaching Strategies and Basic Life Support TM
Several studies (Davies & Gould, 2000; Moser & Coleman, 1992; Young & King,
2000) have evaluated the effectiveness of Basic Life Support (BLS) training. Like BDLS®,
BLS® fits under the emergency preparedness umbrella. BLS training incorporates two major
components: knowledge testing and cardiopulmonary resuscitation (CPR) skill
demonstration. BLS training includes lectures, demonstrations, instructor feedback, and
evaluation. Because patient survival depends on competent, immediate initiation of CPR
following cardiac arrest, much emphasis and attention has been given to quality and retention
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of CPR skills (Broomfield, 1996; Davies & Gould, 2000; Moule & Knight, 1995). However,
maintenance of CPR competency must encompass both knowledge and skill, because
knowledge is the prerequisite for skill development (O’Donnell, 1990). Therefore, studies
evaluating the effectiveness of BLS teaching strategies can be used to draw comparisons with
disaster education and training.
Several studies have evaluated the effectiveness of Basic Life Support training. Todd
et al. (1998) conducted a prospective, randomized control trial to compare the effectiveness
of video self instruction (VSI) and traditional instructor-led (IL) BLS training courses.
Participants included 87 incoming freshman medical students in a large Southeastern
teaching hospital. The VSI group utilized a 34-minute training video and resuscitation
manikin and the traditional IL course attended the standard 4-hour American Heart
Association (AHA) Heartsaver course. Competency for both groups was assessed using a 5point ordinal scale and skillmeter resuscitation manikin. Although there were no differences
in knowledge scores, participants in the VSI group demonstrated higher competence levels
when performing BLS than the IL group. One reason may be that participants in IL courses
share a manikin and have minimal practice time while VSI participants can practice anytime
during the video with their own manikin.
Todd et al. (1998) also described three advantages that VSI has over traditional IL
BLS training. First, the VSI content focuses specifically on skills related to cardiopulmonary
resuscitation (CPR) by excluding the broader content covered in the AHA Heartsaver course,
such as signs and symptoms of strokes. Second, participants can structure learning at their
own pace. Third, VSI allows participants to pause and rewind the tape which permits practice
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or content clarification as needed. This study supports using VSI to provide both a simple
and an inexpensive alternative to traditional BLS instruction.
Self-instruction has been used as a method for both updating and facilitating nurses’
knowledge and skill retention in BLS education. Davies and Gould (2000) conducted a quasiexperimental study involving student nurses (N = 20) to determine whether informal
retraining sessions could enhance levels of BLS knowledge and performance. Using a
modified three-group version of Solomon’s four-group method, participants were assigned to
one of three groups depending on previous BLS experience. Two of the three groups were
given the opportunity to practice their CPR skills using the skillmeter manikin for as long as
they wanted during four self-instructed retraining sessions. This manikin was designed to
provide immediate feedback on performance during practice in the absence of instructor
observation. Results showed all participants who received self-instruction retraining in CPR
with manikin practice demonstrated increased levels of competence (p < 0.05) compared to
participants in the group who did not receive training. Although results are hardly surprising,
the study supports the use of self-instruction as both a cost-effective and an efficient means
of BLS training. Most participants (86%) responded favorably to self-instruction and the lack
of formal supervision. Participants also welcomed this training as an opportunity to prevent
decline in CPR skills. One advantage noted was that training can occur in the work area
without pre-scheduling, thus preventing staffing problems that result from pulling staff away
for training. For pragmatic reasons, BLS sample sizes are frequently small and nonparametric
statistical operations are often required. Although a larger sample size would increase
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confidence in the findings, results continue to support increased staff competence with
retraining.
Computer-based BLS training offers many of the same advantages as self-instruction.
These advantages include increased accessibility and flexibility of training, and increased
exposure to content. Moule and Gilchrist (2001) evaluated the teaching effectiveness of a
newly developed BLS CD-ROM using a convenience sample of 26 diploma course student
nurses. The CD-ROM was developed specifically to augment BLS training. It included
critical-thinking scenarios to enhance learning as well as video clips to observe best-practice
skill demonstrations. All participants successfully completed the BLS training. However, all
students had completed BLS instruction within the previous six months, though none of them
had used a CD-ROM as a learning tool. Whether high passing rates were from the addition of
the CD-ROM or from previous training is not clear. Participants rated this method mostly
positive, though some reported a desire to either ask questions of an instructor or to learn
from other students’ experiences. Other negative feedback included a lack of practice to
increase both skill and confidence. However, the authors intended the CD-ROM to be used
only as a supplement to BLS instructor-led training, rather than a replacement.
Using a pretest/posttest/control group experimental design, Fabius et al. (1994)
compared knowledge scores, time spent, satisfaction, and skill retention between computerbased training and lecture-style teaching used in BLS recertification for hospital nursing staff
in a large urban teaching hospital. Seventy participants attending a mandatory inservice day
were randomly assigned to either the traditional IL or CBT instruction. The control group
received didactic instruction with live instructor, group interactions, and written content
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material. Manikin practice was monitored and feedback given by the instructor. The
experimental group received computerized demonstration, group discussion, and written
material including instructions regarding the CBT. Manikin practice was monitored and
critiqued by the computer as well as an instructor. Following course completion, knowledge
was evaluated by a written exam and psychomotor skills were evaluated by a BLS certified
instructor (control group) or computer (experimental group). Participants from both groups
(N = 54) were re-evaluated by the instructor after 6 months.
There were several noteworthy points from the study. First, results showed no
significant differences in pretest or posttest knowledge scores between the two groups though
knowledge scores of the entire sample significantly improved from pretest (93.6%) to
posttest (95.1%). However, only one participant in each group passed the knowledge test at
the 6-month re-evaluation. Second, the study showed that participants preferred the lecture
format over the CBT. Participants reported that CBT was found to be more time consuming,
although the authors noted the additional time was probably required for familiarization with
the system. Third, there were no differences in psychomotor skill retention between the
critical care and medical/surgical nurses, despite the fact that critical care nurses participate
in more cardiac events than medical/surgical nurses. One reason may be due to advanced
roles of the critical care nurses, who more likely rely on other team members to initiate CPR
while they initiate defibrillation and/or initiate advanced medication protocols. Despite
several limitations to the study, results do suggest that nurses have definite learning
preferences and that repetition of both knowledge and skill is needed to improve retention.
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Similarly, Plank and Steinke (1989) conducted a quasi-experimental, nonequivalent
control group, pretest-posttest design to compare the effectiveness of two teaching methods
on retention of cognitive knowledge and psychomotor skills for BLS recertification. Thirtyseven nurses in a large teaching hospital were assigned to either a traditional lecturedemonstration-practice (LDP) group or an experimental videotape-independent practice
(VIP) group. Retention was measured at both completion of the educational intervention and
8 weeks later. The control group received a 90-minute lecture with skill demonstration and
the experimental group reviewed a film with same content but without instructor
demonstration or feedback. Participants in the control group were allotted 30 minutes to
practice the CPR skill and ask questions, while practice in the experimental group was done
on an independent basis. Nurses who passed both knowledge and skill demonstration were
included in the follow-up study.
Nurses in the control group demonstrated significantly higher levels of knowledge
both at course completion and follow-up than those in the experimental group. However,
there were no significant differences between groups in skill demonstration. What cannot be
determined from the present study is whether the difference in knowledge scores results from
the differences in format or the increased amount of training for the control group.
Unfortunately, the study may be comparing apples to oranges. Stated differently, the finding
that 90 minutes of training resulted in better scores than 30 minutes of training is hardly to be
considered remarkable.
Taken together, these studies suggest that there are advantages of both CBT and IL
teaching methods for BLS, though neither method has proven to be demonstrably superior.
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Nonetheless, computer-based training could be both a convenient and cost-effective means of
providing emergency preparedness training for nurses. Studies show many nurses do not feel
comfortable or confident in performing resuscitation, regardless of BLS training (Granneman
& Conn, 1996; O’Donnell, 1990). This lack of confidence may be magnified due to the chaos
or confusion that can accompany cardiac arrest events (O’Donnell, 1990). Chaos and
confusion have also been noted at disaster sites, due to many factors: organizational
challenges, availability of resources, the sheer human scope of the devastation- and these are
typically beyond the reach of the individual nurses on site. But a fourth reason for confusion
is within the realm which can be addressed by training: responder feeling unprepared.
Yet all nurses should have the skills and knowledge for basic emergency
preparedness, whether it involves cardiac arrest or disaster events. The related BLS literature
indicates skill and competence levels decrease anytime from two weeks (Moser & Coleman,
1992) to a year (Leith,1997; Young & King, 2000) after training. Regular BLS training for
nurses is now recommended every six-months (Davies & Gould, 2000).
However, providing such training requires regularly scheduled refresher courses.
Such courses can be time-consuming and costly, as well as remove nurses from the clinical
environment. Barriers such as these can hinder organizations’ efforts to provide frequent
refresher courses. Thus, finding a cost-effective, efficient means of training nurses to
effectively handle emergency situations should be both a concern and a priority for the
nursing profession. It is hoped that the present study stirs additional interest in identifying
and validating the use of alternative methods which can bridge the traditional obstacles to
providing optimal training. In a world beset by ever-increasing financial constraints and
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economic limitations, nurses’ effectiveness is still dramatically impacted by access to
training. For organizations to continue to provide optimal care in uncertain times, efforts
such as the present work may prove to be pivotal.

Nursing Studies Using Self-Efficacy Theory
A major component of Bandura’s self-efficacy theory is that the stronger the
individual belief in his or her own ability to perform a set of actions, the more likely he or
she will be to initiate and persist in a given activity (Bandura, 1989). The self-efficacy
construct has been used by nurse researchers to examine a wide range of health behaviors.
Dennis and Faux (1999) used Bandura’s theory to develop an instrument that measured
postdelivery breastfeeding self-efficacy. Using the final 32-item scale, the authors found that
women who had breast-fed a previous infant had higher breast feeding self-efficacy than did
women with no previous breast-feeding experience. This finding supports the theory that
self-efficacy is increased by performance accomplishments. Results from this study indicate
that an instrument measuring breastfeeding self-efficacy can be used to identify high-risk
mothers with low self-efficacy, help plan breastfeeding programs, and guide nursing
interventions.
Resnick (1998) used Bandura’s theory to measure efficacy beliefs of 77 older adults
involved in a rehabilitation program on an inpatient geriatric rehabilitation unit. The purpose
of the study was to test interventions to strengthen efficacy beliefs related to participation in
rehabilitation and functional performance. Individuals in the treatment group received three
efficacy enhancing interventions: role modeling, verbal persuasion, and physiological
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feedback, compared to the control group who received usual care. The author found that
individuals in the treatment group exhibited higher efficacy beliefs regarding program
participation, demonstrated increased participation in rehabilitation activities at discharge,
and experienced less pain than the control group. This study supports the theory that selfefficacy is increased by performance, participation, and instruction.
In a similar study, Resnick and Jensen (2000) used Bandura’s theory to develop an
instrument to measure exercise self-efficacy. The authors used a hypothesis-testing approach
to establish the construct validity of the Self-Efficacy for Exercise Scale (SEE). The authors
performed initial reliability and validity testing on a sample of 187 older adults in a
continuing care retirement community. Two hypotheses related to measurement of exercise
self-efficacy were used to assess the construct validity of the SEE: individuals with increased
health status and with increased mental status were more likely to have greater self-efficacy.
These hypotheses were tested using the SEE to measure exercise and a 12-item short form
health survey (SF-12) to measure health status. The SF-12 consists of two subscales (mental
and physical summary scores) that indicate health dimensions influencing exercise.
The SF-12, when controlling for age and gender, significantly predicted SEE scores.
The SF subscale scores for mental health accounted for 18% of the variance in SEE scores.
When controlling for age and gender, the SEE scores significantly predicted exercise activity,
accounting for 30% of the variance in exercise activity. These findings provide support for
the hypotheses that individuals with better physical and mental health have stronger efficacy
expectations about exercise activity.
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Self-efficacy is a well-accepted construct that has applications with numerous
research studies. In fact, since its introduction, self-efficacy theory has been applied to
hundreds of studies and continues to be a theory that has guided researchers in diverse areas.
The above studies represent but a few of the many applications of self-efficacy. The present
study will adapt from these established measures and apply the theory to disaster education
and performance.
Chapter Summary
The current study departs from the disaster literature in three respects: first, the study
presents a no-nonsense comparison of two teaching methods for disaster education. It is
hoped that the work will represent a first step toward identifying a way to make disaster
training both more affordable and more available. Second, the study focuses on nurses and
nurse education. It is astonishing that the relevant literature has often overlooked the primary
providers of front line care. Third, the study applies self-efficacy theory to disaster training.
Numerous interesting inquiries may result from this first step.
Following appropriate psychometric evaluation of the BDLSTM testing instrument, many
additional studies are possible regarding both classroom and computer-based methods.
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CHAPTER THREE: METHODOLOGY
This chapter will begin with a discussion of the philosophical framework and
fundamental assumptions guiding the research. The experimental research design will be
discussed. An examination of the method will follow, including instrument analyses, data
collection techniques, and proposed statistical analysis.

Philosophical Foundation of Positivism
According to Depoy and Gitlin (2005), identifying a philosophical foundation is an
essential first step in the research process. The philosophical foundation guiding the study
must match the design needed to address the nature of the research question (Depoy &
Gitlin). Since the current research study is explanatory in nature, the research question is best
answered by a structured, quantitative design. Quantitative design is an established approach
to scientific research and is rooted in the philosophical tradition of positivism.
Logical positivism is the philosophical foundation for experimental design,
operations analysis, and scientific research (Depoy & Gitlin, 2005). A fundamental
assumption is that it is possible to know and understand phenomena through observation and
actual sense experience. This philosophy posits that truth can only be discovered by reducing
a single reality into its parts and discovering a relationship among these parts through
systematic collection and analysis of sense data (Creswell, 2003).
The positivist paradigm represents the traditional scientific view of research, or
experimental design (Creswell, 2003). With the positivist approach, the research problem is
operationally defined and stated in measurable terms. The purpose of positivism is to
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evaluate and build on theory rather than develop it. The researcher formulates the problem in
terms of a hypothesis (Creswell, 2003). Positivism employs both scientific experimentation
and hypothesis testing to define and describe phenomena and to explain how we come to
understand the world in which we live. Statements or questions are “proven” through
experimental manipulation. Although recent philosophical orientations have pointed out the
limitations of logical positivism, one clear fact remains – there are certain types of
relationships that are most clearly demonstrated using methods derived from logical
positivism.
Quantitative methods are used when the purpose of the study is to establish a cause
and effect relationship, to measure the effect of an intervention, to test a theory, or to enable
prediction of outcomes from research (Creswell, 2003; Depoy & Gitlin, 2005). Quantitative
methods are best suited to study objective characteristics that can be measured or counted.
These methods permit data analysis using statistical methods. Quantitative methods are
intended to be used when the researchers recruit representative samples of the target
population, so that results can be generalized to larger groups (Creswell; Depoy & Gitlin).
The purpose of the current research design is to serve as the vehicle for hypothesis testing
and to answer research questions involving an educational intervention.
By contrast, some qualitative designs describe and interpret subjective experience as
it is understood by individuals with relevant life experience. I had considered using a
phenomenological approach to the research design because it would allow people’s
perspectives of their experience with both disaster preparedness and self-efficacy to emerge
from the data. A phenomenological perspective could be useful in assessing self-efficacy
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because it permits an exploration of participants’ feelings about responding to an emergency
event such as a disaster. This approach would also provide a view of how the participants felt
about their success (or lack of) in disaster preparedness. However, this focus does not
provide a method to quantify the outcomes which this study seeks to determine. An objective
method and an ability to quantify educational outcomes in disaster education will serve the
goal of adding to both the existing literature and the current body of knowledge.

Treatment Description
Emergency healthcare responses have often been considered inadequate and
uncoordinated (Kaji & Waeckerle, 2003). This lack of coordination is often attributed to
factors including both the large number of victims and limited capacity of healthcare
facilities. Without standardized training, confusion and inconsistency in disaster response
would seem to be a foregone conclusion. The need for a standardized, systematic approach to
disaster events is clear.
To date, there are no required guidelines or generally accepted standard curricula for
emergency or disaster preparedness for healthcare workers. Numerous curricula exist through
continuing education opportunities available at government websites, such as the Centers for
Disease Control (CDC), Federal Emergency Management Association (FEMA), and United
States Department of Health and Homeland Security (USDHHS) but these resources are
more general in terms of content and vary in length (Slepski & Littleton, 2008). Disaster
preparedness curricula specific to healthcare providers are few in number and have not yet
been subjected to empirical scrutiny. Therefore, nurses could benefit from a standardized,
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comprehensive training of disaster preparation. Such training would enhance the likelihood
of consistent responses when nurses encounter emergency situations such as disasters.
BDLS® represents an excellent starting point for such training.
BDLS® is the didactic, content driven component of the National Disaster Life
Support Foundation TM (NDLSF) training. This program utilizes a paradigm called
DISASTER TM, which stands for Detect, Incident Command, Scene Security and Safety,
Assess hazards, Support, Triage and treatment, Evacuation, and Recovery. Major
components of training include application of the DISASTER paradigmTM to mass casualty
incidents from natural and man-made disasters, as well as traumatic and explosive, nuclear
and radiological, biological, and chemical events. The course also discusses psychosocial
aspects of both disasters and terrorism and provides detailed explanations of the role
responsibilities of various intracoordinated responding agencies (local, state, and federal)
(AMA, 2007).
BDLS® consists of 7.5 hours of instruction. The course is generally offered as a oneday conference in a classroom setting. The target audience consists of health care providers
who may assist during a disaster or emergency event. Such providers include physicians,
registered or licensed practical nurses, paramedics or emergency medical technicians,
dentists, pharmacists, public health professionals, veterinarians, physician assistants, health
professions students, mental health professionals, and mental health students. Continuing
education credit is provided by the American Medical Association, the accrediting body for
the Accreditation Council for Continuing Medical Education.
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A posttest to ensure competency is routinely administered to participants following
course completion. Participants receive certification in BDLS® upon course completion and
successful scoring on posttest. Certification is considered current for four years from course
completion. BDLS® is a prerequisite for Advanced Disaster Life SupportTM (ADLS), which
is the hands-on application that comprises a demonstration of competency in addressing a
host of possible disaster events. The combination of BDLS® and ADLS® represents the
current gold standard in training healthcare workers for virtually any potential disaster
scenario.
BDLS® courses must meet certain requirements. To ensure proper delivery of course
material and training, BDLS® can only be provided by an approved NDLSFTM training
center. Training takes place under the supervision of an approved NDLSFTM course
coordinator, and under the direction of an approved NDLSFTM course medical director.
Participants incur costs for taking this course. Fees include course registration, written course
materials, lunch, snacks, and contact hours. Fees generally start at 200.00 per session.
Computer-based BDLS Modules
BDLS® has also been offered through computer-based learning modules. The
computer-based training program (eBDLS TM) is a commercially available product that will
be utilized in this study. The modules are designed to be self-paced. There are 7 modules,
and the time estimated to complete the entire course is around 9 hours. These modules
contain the same course content as the traditional instructor-led course. The eBDLS TM
course features video presentations and power point slides with knowledge check-point tests
throughout the modules. The same BDLS® test is given at completion of both instructor-led
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(IL) and computer-based training (CBT) and identical scoring guidelines are used as
measures of success. As a recently developed product that is just reaching the commercial
market, the computer version of BDLS® is yet untested. Thus, the present study may shed
light on the newly-available computer version of BDLS®.
The present study is supported in part by both the National Disaster Life Support
Foundation TM and Elsevier Publications, Inc. Elsevier holds the license to commercial
distribution of eBDLS TM, while the license for the instructor-led BDLS® is held by AMA.
Elsevier donated 30 seats of eBDLS TM for the study. The study was designed in conjunction
with the AMA, and met with both the guidelines and approval of the AMA. Agreement for
the study was reached and approved in advance by legal representatives of both the American
Medical Association and the University of Tennessee.

Theoretical Frameworks
Cognitive Learning and Disaster Training
Specific learning objectives represent tasks that participants should be able to perform
following course completion. For BDLS®, objectives consist of content which course
participants are expected to know. Such content is measured by testing. In order to measure
the successful learning and retention of information, tests such as the BDLS® exam are used.
Thus, for purposes of this study, results of disaster training will be measured by learning and
retention as reflected in scores on the BDLS® exam.
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Training should lead to increased knowledge, which should in turn be reflected as
increased confidence (self-efficacy). This increased confidence should in theory result in
both improved disaster response and overall outcomes.
Self-Efficacy
As stated in Chapters One and Two, the theory framing this study is self-efficacy.
Self-efficacy is the belief that one is capable of performing behaviors required to produce a
desired outcome (Bandura, 1977). Self-efficacy influences a person’s perception of their
ability to successfully carry out a task. When facing a difficult task, a person with high selfefficacy is more likely to be actively involved, exhibit more effort, remain more problemfocused, and persist for longer periods of time than someone with low self-efficacy. A person
with low self-efficacy is more likely to perceive a difficult situation as insurmountable, get
frustrated, and cease trying (Nichols & Steffi, 1999). For disaster training, self-efficacy
involves expectations of learning the knowledge base and performing the various skills
necessary to prepare for disaster events. Self-efficacy can perhaps also be a useful way to
examine people’s assessment of their disaster preparedness skills.
General self-efficacy (GSE). Although the original concept of self-efficacy was one
of specificity, some researchers have used self-efficacy as a more global concept. Schwarzer
introduced general self-efficacy as an indication of a person’s confidence in being able to
cope successfully with different situations (Schwarzer & Fuchs, 1996). General self-efficacy
both reflects people’s expectations about a whole spectrum of activities that they can perform
successfully and plays a major role in motivation for initiating action (Luszczynska et al.,
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2004). Thus, people with high self-efficacy will likely be more motivated to learn and apply
new skills.
GSE has been evaluated in numerous nursing studies, including intervention studies
(Francis et al., 2007; Washington, 2000). For example, Washington investigated whether
GSE scores of chemically dependent women in experiential or cognitive therapy would be
higher than scores of chemically dependent women who had not participated in either
therapy group. The treatment group had significantly higher levels of GSE after therapy than
the no-treatment.
BDLS® is an all-hazards approach to disaster preparedness training. It provides a
comprehensive review of a wide range of disaster scenarios. Nurses who take this course are
exposed to a variety of topics, diagnoses, and treatments. Because BDLS® does not focus
specifically on a single event, nurses might be a bit intimidated by the quantity and variety of
material. Nurses who have a higher sense of general self-efficacy might either retain the
information better or be more receptive to learning. Self-efficacy can change over time with
new knowledge and skill (Bandura, 1997). Therefore, nurses who have a low sense of selfefficacy might gain an increased sense of general self-efficacy after appropriate training.
The GSE measure has been used in a variety of contexts and applications. It is
nonetheless exactly what it purports to be: a measure of general self-efficacy. For purposes of
disaster research, what would perhaps be more useful would be a measure of self-efficacy
that is specific to disaster information or scenarios. Thus, the present study will also pilot a
specific measure of disaster self-efficacy as a first step toward development of such a
measure. Both of these tools will be discussed further in the Instrument section.
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Definitions
For the purposes of this study, disaster self-efficacy will theoretically be defined as a
nurses’ level of confidence in their ability to function efficiently and successfully in a
disaster scenario. High self-efficacy reflects a confidence that one can perform a given task.
Low self-efficacy reflects a lack of confidence that one can perform a given task.
Self-efficacy is operationally defined in two ways: disaster specific self-efficacy is
defined as the nurse’s score on the self-efficacy scale for disasters. General self-efficacy is
operationally defined as the nurse’s score on the general self-efficacy scale.
Knowledge acquisition is the generally accepted method of examining the
effectiveness of different instructional methods. Harrison (1995) describes knowledge
acquisition as a measure of the percentage increase in knowledge produced by different
instructional methods. He describes knowledge decrement as a function of retention and
defined it as the percentage of material that a person is unable to recall after a selected time
interval. For nurses, knowledge is a function of such factors as training, experience,
reflection, clinical skill, and expertise. In other words, knowledge is the storehouse upon
which nurses draw in order to make decisions. For the purposes of this study, knowledge is
conceptually defined as the sum of all relevant information upon which a nurse draws to
make decisions in a disaster. Knowledge retention is conceptually defined as the ability to
recall what has been learned from the BDLS® training after a given amount of time passed.
One’s relevant disaster knowledge is operationally defined to be their score on the
BDLS® test. The difference between the pre-test and post-test scores is said to represent
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learning. The difference between the experimental and control groups at posttest and followup, controlling for pretest differences, indicate the degree of learning.
Computer-based instruction is conceptually defined as any program which is
delivered entirely via computer without the aid of additional instructors. For purposes of
comparison computer-based instruction must be equivalent in content to any instructor-led
course, but be formatted and organized as a self-paced computer study guide. Computerbased instruction is operationally defined as the eBDLSTM course.
Didactic instruction or instructor-led will be conceptually defined as training offered
in a traditional classroom setting delivered by a person who has been thoroughly trained as
an instructor in disaster education. Didactic instruction is operationally defined as the
BDLS® course taught by appropriately credentialed instructors.
Nurses are defined as those healthcare professionals who provide direct care for
individuals involved in emergency situations and disaster events. Nurses targeted for the
study included all registered nurses (RNs) with current licensure to practice in the state of
Tennessee who worked in a hospital regardless of their practice setting.
For purposes of this study, the environment refers to the site of instruction, either the
computer or classroom setting.
Satisfaction with the course and instructional preference is as indicated on the course
evaluation forms.
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Research Design
The study a) examines whether two different disaster curriculum teaching methods
lead to different outcomes on a standard measure of performance, b) compares the
differences in self-efficacy scores between the experimental and control groups at posttest
and follow-up when controlling for pretest differences, and c) determines whether a
correlation exists between self-efficacy scores, level of knowledge, and knowledge retention
across the study.
The specific aims of the study are a) to identify whether one teaching method is
superior over another as it relates to knowledge and retention of disaster education; b) to
determine the relationship between disaster response education and self-efficacy; and c) to
pilot a proposed instrument of disaster self-efficacy.
The research design for this study is an experimental pretest/posttest/follow-up with a
single between-group factor (type of training with three levels: computer-based training,
traditional instructor led, and no intervention) and three within-group factors (knowledge,
general self-efficacy, and disaster self-efficacy) measured at three intervals: pretest,
immediate posttest, and one-month follow-up. The pretest/posttest was used to compare two
experimental groups exposed to different educational formats and a control group who
received no learning intervention. A 30-day follow-up was completed on participants from
the two experimental groups. The control group was offered the learning intervention
following the completion of the learning intervention by both experimental groups. Thus, the
control group did not complete a follow-up, but did complete a post-intervention test if they
attended the course.
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The following represents the design, where R represents random assignment, X
represents group assignment, and 0 represents the measurement occasion:
R01XCBT0203: Experimental group with pretest, computer-based training, posttest, and
30-day follow-up.
R01XIL0203: Experimental group with pretest, instructor-led training, posttest, and 30day follow-up.
R0102Xcr03: Control group with pretest, posttest, classroom training, and posttest.
Variables
In this study, one group received computer-based instruction, one group received
disaster response training via instructor-led teaching, and a third group received no initial
training and served as the control group. The independent variable was group membership
with three levels: computer-based, instructor-led, or absence of an intervention. The three
dependent variables were knowledge acquisition as measured by a test sampling the content
domain, general self-efficacy as measured by the GSE scale, and disaster self-efficacy as
measured by the proposed DSES. The three measures were assessed at three times: pre-test,
post-test, and follow-up.
Additional variables of interest were years of professional experience, prior disaster
training, and prior disaster response experience. Measures were taken to statistically control
for these variables. In addition, participants were randomly assigned to groups to avoid bias
to evenly distribute attributes across groups (Munro, 2005).
An alpha value of <.05 was set as a measure of statistical significance. Nondirectional
hypotheses (two-tailed) were tested both because results in either direction would be
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important and there is no a priori reason to anticipate superiority of either condition (Munro,
2005). Theoretical arguments could be made for the superiority of either method. For
example, the capacity of instructors to answer questions or provide alternate explanations
might make a classroom intervention more effective. Conversely, the relatively intense focus
of attention required for completion of the computer course might also lead to better recall.
Yet either method would be expected to lead to outcomes which exceed those achieved at
comparable time periods by the control group.
Research Questions
The following research questions guided the study:
1.

Did participants who received disaster instruction have greater disaster response
knowledge than those who did not?

2. Was there a difference in disaster response knowledge for participants who received
face-to-face versus computer instruction?
3. Was there a difference in disaster response knowledge for participants who received
face-to-face versus computer instruction at 30-day follow-up?
4. Did participants who received disaster instruction have greater self-efficacy scores
than those who did not?
5. Do those participants with higher general self-efficacy have greater disaster response
knowledge?
Hypotheses
A hypothesis is a statement that either explains or predicts the relationship between
two or more variables relative to expected results or outcomes (Fain, 2009). Data is collected
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to either support or refute the hypothesis. The null hypothesis predicts no relationship
between the variables tested. An alternative, or research, hypothesis is often stated because
researchers believe there is a relationship between variables (Fain). It is understood that
hypotheses are never proven right or wrong. They are either supported or not supported
based on accumulated data. The research hypotheses for the study were as follows:
Research Question #1: Did participants who received disaster instruction have
greater disaster response knowledge than those who did not?
H0: There are no differences in disaster response knowledge between the groups who
received instruction and those who did not.
H1: There are differences in disaster response knowledge between the groups who received
instruction and those who did not.
Research Question #2: Was there a difference in disaster response knowledge for
participants who received face-to-face versus computer instruction?
H0: There are no differences in disaster response knowledge between groups after the
educational intervention.
H1: There are differences in disaster response knowledge between groups after the
educational intervention.
Research Question #3: Was there a difference in disaster response knowledge for
participants who received face-to-face versus computer instruction at 30-day followup?
H0: There are no differences in disaster response knowledge between groups who received
face-to-face versus computer instruction at follow-up.
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H1: There are differences in disaster response knowledge between the groups who received
face-to-face versus computer instruction at follow-up.
Research Question #4: Did participants who received disaster instruction have
greater general self-efficacy scores following the intervention than those who did
not?
H0: There are no differences in general self-efficacy scores between participants who
received disaster instruction and those who did not.
H1: There are differences in general self-efficacy scores between participants who received
disaster instruction and those who did not.
Research Question #5: Do those participants with higher self-efficacy have greater
disaster response knowledge?
H0: There is no relationship between general self-efficacy and disaster response knowledge.
H1: There is a relationship between general self-efficacy and disaster response knowledge.
It was anticipated that each experimental group would show increased knowledge
scores following the intervention when compared to the control group, that there should be a
statistically significant difference between disaster self-efficacy scores with both
experimental groups after the educational intervention when compared to the control group,
and that the general self-efficacy scores of each group would remain constant.
Sample and Recruitment
Relatively few studies to date have focused primarily on disaster education and
preparedness involving hospital-based nurses. Therefore, the target population was licensed
registered hospital-based nurses in the East Tennessee region. The course was offered at no
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cost to study participants. The target sample size was 90 (30 per group). Recruitment efforts
focused on East Tennessee.
Because hospital nurses were the target population, barriers to participation were
considered. These barriers included potential staffing shortages, need for replacement staff,
and increased census (Harrington & Walker, 2004). Thus, facilities would need adequate
time to plan schedules since many staffing schedules are posted six weeks in advance.
Therefore, recruitment efforts began two months in advance of the scheduled training date.
Recruitment began in August, following IRB approval. Participants were recruited
through the following method: Administrators and educators at East Tennessee hospitals
were contacted, the study discussed, and brochures provided. Many contacts expressed a
willingness to disseminate information about the course offerings. Flyers and brochures also
were posted at area Colleges of Nursing.
Return contacts were subsequently made by 118 nurses. Phone calls or return emails
were made to each of the people who provided contact information. During returned calls,
particulars of the study were discussed. For people who expressed an interest in the study,
pre-screening took place to ensure they met the established criteria: licensed registered
nursing personnel who graduated from nursing school and who worked in a hospital setting:
able to both speak and understand English; express a willingness to complete the study
requirements (that is, completion of all questionnaires); and have a basic understanding of
computer skills. None of the participants expressed a lack of basic computer skills. As part of
prescreening, participants were informed of the study in general and given the opportunity to
ask questions. At that time, potential risks and benefits were evaluated, issues of consent
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reviewed, and the specifics of the study discussed. A total of 104 nurses ultimately
registered for the course.
Names of interested persons were put on a list in the order in which they were
received. Extra numbers were assigned at the end of the list with the anticipation of
additional participants. Participants were assigned randomly to one of three groups. Random
assignment is randomly placing participants in either an experimental or control group (Fain,
2009). Random assignment helps decrease systematic error, i.e., error that occurs from
extraneous variables. Random assignment was performed using a Microsoft Excel
spreadsheet. Group membership consisted of: Group One (computer group), Group Two
(classroom group), and Group Three (control group).
Human Subjects Protection
Prior to beginning the research study, permission was obtained by completing a Form
A and submitting it to the University of Tennessee Research Office for review and approval.
Informed consent (Appendix A) was obtained from each participant prior to the beginning of
the study. The informed consent clearly specified the purpose of the study, length of time of
participation, data collection procedures, and nature of the participant’s involvement. Issues
of confidentiality, ability to freely withdraw at any time, and risks and benefits of the study
were discussed. All participants had the opportunity to ask questions at any time.
A demographic sheet was completed prior to the course (Appendix B) which had no
personal identifiers. Participants were given a $15.00 Wal-Mart gift card if they completed
the follow-up testing. Each participant was expected to provide personal information such as
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address and phone number in order to obtain follow-up testing, which was discussed both at
pre-screening and prior to the course.
All data were entered into a separate, designated file on my home computer, which is
password protected. All paper documents, including all testing forms (demographic sheets,
BDLS® answer sheets, self-efficacy questionnaires, and evaluation forms) are kept in a
locked cabinet in my home office. The informed consent forms are kept in a separate file in
this locked cabinet. Participants’ test scores will remain confidential. These confidentiality
issues were outlined in the informed consent and discussed prior to testing.
Risks and Benefits
This study was expected to pose minimal risks of any sort to participants, other than
the normal experience of sitting for long periods of time or using a computer for several
hours in a row. No problems of any sort occurred. The benefits of the study were multiple.
First, participants had the opportunity to gain increased knowledge of Basic Disaster Life
Support TM. This knowledge may help in a variety of circumstances should the participant be
exposed to a disaster. Second, the training was provided at no charge. Third, participants
were offered Continuing Education Credit hours. Fourth, participants who successfully
completed the course were certified in BDLS®, and given a certificate of course completion.
Fifth, participants who completed the follow-up received a $15.00 Wal-Mart gift card. Sixth,
the study was an initial attempt to pilot a disaster-specific self-efficacy tool, which can be
used to help assess disaster training needs of nurses in the future.
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Ethical/Legal Considerations
The study involved a standardized knowledge intervention and testing. Therefore,
there were no ethical or legal issues.

Method
Three dates were scheduled for the study courses, one per group. Classes were
offered one 8-hour day on Saturday in October, November, and December. The December
course was offered to the control group following the testing period as incentive to
participate in the study. Individual participants were contacted with reminders via emails two
weeks prior to the course and again one week prior to the course. Reminder emails contained
both study particulars, testing site information, and contact information for the researcher
should they have questions.
Participants in the study who attended the BDLS® course received all study materials
and a certificate of course completion. Participants were assigned a number that served as the
identifier and corresponding number for all forms completed. No names were on any of the
study forms and participants were reminded repeatedly not to put any identifying information
on these forms.
As part of the study, participants were asked to complete all required forms (pretest,
posttest, demographic survey, and self-efficacy questionnaires). Optional continuing
education credits (CEUs) were made available through the University of Tennessee College
of Nursing at a cost of $12.00 and were offered upon successful course completion. All items
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on all questionnaires were checked for completion before certifications and continuing
education credits were issued. These checks were done to ensure no missing data.
All participants from the experimental groups were told they would be contacted
within 30 days to complete the follow-up exam and self-efficacy questionnaires in the same
manner as both the pre-test and post-test procedure. As an incentive, participants were given
a $15.00 Wal-Mart gift card for completion of follow-up measures, i.e., the BDLS® exam
and self-efficacy questionnaires.

Instruments
Self-Efficacy Instrument
General Perceived Self-Efficacy Instrument. This GSE scale (GSES) originally
contained 20 items developed in German. It has been revised to 10 items and adapted to 28
languages including English (Schwarzer & Fuchs, 1996). The instrument measures a
person’s beliefs in his or her capability to respond appropriately to new and difficult tasks in
a variety of situations. The current 10-item tool is rated on a 4-point scale of 1 – 4, with 1
being “Not at all true”, 2 as “Hardly true”, 3 as “Moderately true”, and 4 as “Exactly true”.
The scale includes items such as “I am confident that I could deal efficiently with unexpected
events”, “I can remain calm when facing difficulties because I can rely on my coping
abilities”, and “I can handle whatever comes my way”. The total scale score is computed by
summing item responses. The scale contains no reverse-worded items. Total scores range
from 10 to 40, with higher scores indicating higher levels of perceived self-efficacy. Total
scale scores are computed by summing item responses.
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The theoretical ideal would be to provide separate self-efficacy scales for numerous
types of disasters. The separate scales are desirable because people may have greater or
lesser confidence performing in some particular disaster scenarios. The field of disaster
education would likely benefit from a self-efficacy scale that is specific to the various
disaster scenarios. Since none exists, this study utilized the GSE scale which has shown
broad application in many research studies.
Disaster Self-Efficacy Scale. As previously stated, there has been no psychometrically
validated instrument published which measures self-efficacy related to disaster response.
Therefore, an instrument was developed to measure perceived self-efficacy in disaster
scenarios (Appendix E). The present study represents the initial pilot application of this scale.
Bandura (1977) describes the concept of self-efficacy as having three dimensions:
magnitude (level), strength, and generality. Magnitude refers to the level of difficulty a
person encounters when adopting a specific behavior. Strength refers to the level of certainty
a person has in his or her ability to perform a specific task. Generality refers to the degree to
which self-efficacy beliefs are positively related either within or across behavioral domains
or across time (Bandura). According to Maiback and Murphy (1995), self-efficacy is
measured by obtaining ratings of magnitude, strength, and generality. Inclusion of these
dimensions will help ensure valid self-efficacy items across a variety of tasks within the
domain of interest. All three dimensions were integrated into the disaster self-efficacy scale
instrument. This instrument is called the Disaster Self-Efficacy Scale (DSES).
Item development. Self-efficacy instruments should be tailored to specific domains
being measured (Bandura, 1989). The items on the scale should accurately reflect the
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construct being investigated (Kendall & Broomfield, 2005). Because self-efficacy is
concerned with perceived capability, items were phrased in terms of what a person believes
he or she “can do”.
To cover the magnitude dimension of self-efficacy, items included a range of skills
required in disaster situations and varied in level of difficulty. The generality dimension was
included by items on the tool that represent different behavior domains related to disaster.
The strength dimension was included by how participants rate their capability to accomplish
a task as evidenced by the rating on a 5-point Likert-type scale. The item scores were totaled
with higher scores indicating greater self-efficacy. The total scale score is computed by
summing item responses. The scale contains no reverse-worded items.
Bandura’s definition of self-efficacy was used as a guide when designing items and
each of the four components of this theory were incorporated. Items assess individuals’
judgment of their capability to perform actions necessary during an emergency or disaster
situation. The 25 items on the DSES were developed following a review of the literature to
determine the knowledge and skills an individual would most likely need to possess in the
event of an emergency or disaster situation (AMA, 2007; Stanley, 2005; Veenema, 2006;
Weiner et al., 2005). Literature involving self-efficacy scale development was also reviewed
when developing this scale (Bandura, 1997; Everett et al., 2009; Kendall & Bloomfield,
2005; Lenz & Shortridge, 2002; McCarter-Spaulding & Dennis, 2010). Based on this review,
items were designed to assess participants’ confidence (self-efficacy) in their ability to do the
following:
1. Understand safety issues for self, team, and victims.
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2. Describe and differential diagnosis between the major types of disasters.
3. Identify general signs and symptoms of exposure to chemical, biological,
radiological, nuclear, and explosive (CBRNE) agents as well as treatment.
4. Understand basic principles of chemical and biological agents that might be
encountered during a disaster event.
5. Demonstrate ability to access information as needed regarding CBRNE agents.
6. Assess the psychological state of involved parties.
7. Recognize the chain of command and identify the incident commander.
8. Describe the role of the media and understand the challenges of communication
during a disaster.
9. Recognize the need to maintain flexibility in disaster roles, such as coordinator,
care provider, counselor, and team member.
10. Anticipate challenges a hospital might face with mass casualties and deal with
people who are “worried-well”.
11. Recognize their ability to function in emergency situations and understand their
own limitations.
12. Assess both ability to handle difficult situations and comfort in responding.
The traditional measurement of self-efficacy uses a either a 0 to 10 or a 0 to 100 scale
(0 is cannot do at all to 10 or 100 as highly confident) for individuals to rate their degree of
confidence in performing a task (Kendall & Broomfield, 2005). Responses for the DSES are
scored on a Likert-type scale ranging from 1 to 5 (not at all confident, slightly confident,
fairly confident, very confident, and completely confident). There are a total of 25 items and
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scores can range from 25 to 125. Examples of these items are “I can detect signs and
symptoms of victims exposed to biological agents” and “I can respond successfully amid
conditions of disorganization and chaos”.
Changes in disaster self-efficacy were measured by comparing the difference between
the experimental and control groups at posttest and follow-up, when controlling for pretest
differences, in order to determine the extent to which the experimental intervention
influenced disaster self-efficacy. The advantage of measuring self-efficacy before and after
training is to determine the effect of the learning intervention on self-efficacy. Another
advantage to this approach includes the ability of the educator to assess learning needs and to
adjust training as necessary.
BDLS® Instrument
The BDLS® exam (Appendix C) is a tool specifically designed to measure
knowledge related to disasters. Increased knowledge is the goal at the BDLS® course.
Participants’ knowledge is assessed at course completion.
The BDLS® examination consists of a 31-item questionnaire that includes both
multiple choice and true/false questions. There are 25 four-option multiple choice and 6
true/false questions. Items constructed using the multiple-choice format have one correct
choice and three distracters. Percentage correct was computed for the BDLS® and scores
have a potential range of values from 0 – 100. A score of 80 is required for successful course
completion.
Despite its widespread use in BDLS® knowledge testing, the tool has not been
subjected to psychometric evaluation (R. Steinbrecher, personal communication, June 30,
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2009). Therefore, prior to using this test to assess knowledge acquisition, it was appropriate
to evaluate the psychometric properties of the instrument.
Course Evaluation
A program evaluation form was administered following course completion. The form
was initially developed by the National Disaster Life Support Foundation TM to evaluate the
effectiveness of training. Participants were also asked a question regarding teaching
preference depending on the group. Therefore, the evaluations differed slightly. The
computer-based instruction group form included an item with the evaluation form regarding
instructor-led course preference and the instructor-led evaluation form asked a question about
computer-based preference. Other items were identical. Participants completed the evaluation
form immediately following completion of training. The evaluation forms were with
participant packages, but the evaluation form was the only form that did not have the
participant’s corresponding number so that participants felt they could respond honestly
about their level of satisfaction with the course.
Data entry was validated for accuracy by a doctorally prepared scholar whose only
access to the data was to the raw numbers. All data were reviewed and checked for accuracy.
This step was taken to assure the integrity of data entry.
Demographic Sheet
The demographic sheet was designed specifically based on information needed for
the study. This tool is a self-report demographic measure (Appendix B).
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Instrument Reliability and Validity
General Self-Efficacy Instrument
The Schwarzer and Jerusalem (1995) Perceived GSE instrument has been used in
previous testing and research (Scherbaum et al., 2006; Scholz et al., 2002). Scholz et al.
reported the internal consistency coefficients for a variety of samples and different countries
ranged from .75 to .91. A study by Scherbaum et al. used item response theory to examine
the reliability of responses on the scale. Results showed a Cronbach’s alpha of .85 for the
instrument, and acceptable psychometric properties for individual items. Construct validity
was determined by evaluating the relationship of GSE with self-esteem (Schwarzer & Fuchs,
1996) with results showing significant correlations in predicted directions supporting
construct validity of the scale. Thus, the GSE appears to be a reliable and valid measurement
tool. This instrument is free to the public for use and can be easily downloaded from the GSE
author’s web page.
As part of this study, item-total statistics, Cronbach’s alpha, and test-retest reliability
were calculated. Descriptive statistics also were calculated. Construct validity was also
examined.
Disaster self-efficacy scale (DSES) Instrument
Construct validity. According to Streiner and Norman (2008), construct validity
encompasses several different types of validity evidence, such as face, content, and criterion
validity. Yet convergent and discriminant validity are particularly important and will be used
to help indicate instrument validity. The GSES and DSES were used to measure self-efficacy
and were correlated to determine convergent validity.
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The DSES and BDLS® were correlated to determine discriminant validity for both measures.
GSES and BDLS® were correlated to determine discriminant validity.
Reliability. Reliability was tested by Cronbach’s alpha and corrected item-to-total
correlations. Cronbach’s alpha was used to determine internal consistency reliability. Item
statistics were calculated to determine how each individual item correlated with the complete
scale, i.e., corrected item-total correlation and alpha-if-item deleted. Items that did not
achieve a minimum correlation of .30 would be considered as possible items to be deleted
from the instrument. Any alpha-if-item-deleted higher than the overall Cronbach’s alpha was
considered for deletion. Test-retest reliability also was calculated to further evaluate the
instrument. Descriptive statistics also were calculated.
BDLS® Exam Validity Testing
Content validity. Content validity represents whether the measurement tool and its
items are representative of the desired content area (Frank-Stromberg & Olsen, 2004).
National Disaster Life Support Educational ConsortiumTM (NDLSECTM) developed BDLS®
by combining pre-existing disaster management programs into a single all-hazards training
program. NDLSECTM consists of both international and domestic leaders in disaster
management and represents the experts in this field. According to the AMA (2007), the
systematic approach to disaster management has been agreed upon by the NDLSECTM.
Based on the standard approach, 31 context specific items were developed to reflect the
important concepts of disaster management. BDLS® exam item content was assessed by a
group of experts in the areas of disaster training and education and their expertise should
provide sufficient support for content validity. However, content validity measures alone are
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not sufficient to determine the validity of the BDLS® test. Therefore, criterion-referenced
testing was used to further assess the validity of the BDLS® exam.
Criterion-referenced testing. Criterion-referenced tests are constructed according to a
specific set of learning outcomes (Waltz et al, 2005). These measures are used to determine
an exam’s content area that is the focus of measurement, in this case disaster education. This
type of test is useful for measuring subject matter mastery. A performance standard or test
score is set for grading purposes. The BDLS® exam represents a form of criterion-referenced
measurement.
Item analysis procedures were utilized to evaluate the effectiveness of the BDLS®
exam. Item analysis statistics included item p-value, corrected item-total correlation, and
alpha-if-deleted correlation.
As part of the item analysis, an item difficulty index was calculated for each item.
The item difficulty index (p-value) constitutes the percentage correct for the group answering
the item (Waltz et al., 2005). The upper limit of item difficulty was 1.00, indicating that all
participants correctly answered the question. The lower limit of the item difficulty is 0,
though this value for practical purposes is not obtained. On a four-option multiple-choice
item, the p-value corresponding to pure guessing is .25. That number rises to .50 for
true/false questions (Waltz et al.). The item p-values should be higher for the group with
higher disaster knowledge. Thus, the item p-values should be higher for the experimental
groups as compared to the control group following the learning intervention. Care must be
taken to ensure that item difficulty is neither too high nor too low. These measures help
establish test validity. Although p-values generally indicate validity for norm-referenced
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testing, these statistics can be helpful in assessing criterion-referenced validity. These tests
were completed to compute item difficulty and identify potential items for revision.
Item discrimination was measured using corrected-item total correlation. This
correlation compares the participant’s item performance with each participant’s overall test
performance (Fishman & Galguera, 2003). Any item with a corrected-item correlation of .3
or greater was considered a good discriminator. Alpha-if-item deleted was also calculated for
each item as part of the overall scale reliability testing.
Developing a valid and reliable test should be an ongoing process. Item analysis
results may indicate a need for scale item revisions. For this process, items with corrected
item-total correlations < .30 were used to determine which BDLS® exam items should be
reviewed for possible revision. Test items indicating the need for revision items will be
discussed in Chapter 5.
BDLS® Exam Reliability Testing
Internal consistency reliability was calculated using Cronbach’s alpha. Although
Cronbach’s alpha is generally used for scores which fall along a continuum, it will produce
the same results as a Kudar-Richardson with dichotomos data (Nunnally, 1978). For
Cronbach’s alphs, a reliability coefficient of at least 0.7 would be considered to be acceptable
(Stommel & Willis, 2004). Test-retest reliability was also conducted for the BDLS exam at
different time periods.
BDLS® Test Statistics
Test statistics were calculated for the BDLS® exam. The raw score is the percentage
of test questions answered correctly and was used to determine pass or fail. Variability refers
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to how scores are dispersed and is a measure of group heterogeneity. Variability of scores
can affect other statistics. For example, low variability represents homogeneity of scores and
tends to lower reliability coefficients such as coefficient alpha (Polit & Beck, 2010). Scores
at pretest may reflect higher than average guessing, which in turn can affect reliability. Yet
after a course of learning, scores should reflect greater consistency and less variability. As
larger numbers of students gain in knowledge, the more uniform results indicate content
mastery. The standard deviation (SD) is the best measure of variability and was calculated
(Polit & Beck).
Group Statistics
Central tendency and descriptive statistics were computed for each group at the
different time periods. Skewness and kurtosis values also were calculated to determine
normal distributions (Munro, 2005).
Data Collection
Data were collected using the DSES, GSES, and BDLS® instruments. Demographic
data was obtained for each group. Knowledge outcomes were the scores on the 31 item
BDLS® test. The participants’ score was the percentage of questions answered correctly.
Nine outcome measures were completed: pre-test BDLS®, GSES, and DSES; posttraining BDLS®, GSES, and DSES; and follow-up BDLS®, GSES, and DSES for both
experimental groups. The control group had in effect two testing periods BDLS®, GSES, and
DSES ( a pre-test and post-test without the intervention) and a post-test BDLS®, GSES, and
DSES for participants who took the BDLS® course that was offered in December.
Data were collected according to the following schedule for the experimental groups:
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Time 1: Prior to beginning the training process, all participants were given a packet
consisting of the demographic questionnaire, self-efficacy questionnaires, and pre-training
knowledge test. The instructors and the CBL proctor provided standardized instructions,
answered questions as appropriate, and administered the instruments. Following completion
of these questionnaires, training was initiated for the experimental groups.
Time 2: At conclusion of training, participants completed the second knowledge
(BDLS) test, self-efficacy questionnaires, and evaluation form. Upon successful course
completion, the participant’s BDLS® certificate and continuing education credits were
provided.
Time 3: One month following course completion, participants were contacted (either
via phone or in person) and asked to respond to questions on the BDLS® exam and selfefficacy questionnaires. This verbal administration of the BDLS® exam was necessary for
those who were unable to take the follow-up in person due to copyright laws and potential
problems with mailing out the exam.
Control group data collection. Timing of testing was different between the
experimental groups and the control group. Both experimental groups took their pretest
immediately before and their posttest immediately after the intervention. The control group
had to wait for the opportunity to receive training. Due to logistical constraints, the control
group was given the option of completing Time 1 questionnaires either in person or via
phone. The length of time between the administration of Time 1 and Time 2 questionnaires
differed between members of the control group. This time ranged from as little as one day to
as much as four days and was completed during the week prior to their scheduled incentive
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course in December. The questionnaires administered at the testing periods did not differ
from the experimental conditions.
Data Analysis
Data analysis was facilitated by the SPSS version 19 software package. To determine
whether knowledge acquisition and self-efficacy differed between the three groups, a oneway multivariate analysis of variance (MANOVA) was performed to test the null hypothesis
that the population means were equal for the three groups on the three dependent time
variables at pretest. MANOVA was used because there are three dependent variables and this
test is considered more powerful than separate ANOVAs. In addition, conducting one overall
analysis protects against Type 1 errors, which occurs when the null hypothesis is rejected but
it is true (Munro, 2005). Cook’s D also was examined to determine presence of influential
outliers.
Assumptions for MANOVA were examined prior to conducting this analysis. These
assumptions included independence of observation, multivariate normality, and equality of
variance-covariance matrices (Stevens, 2009). Independence of observation means that each
participant responds independently and is not influenced by others (Stevens). The BDLS®
course is a didactic presentation. While participants can ask questions, the course is by no
means a collaborative learning environment. Each participant’s responses are performed
independently. The eBDLSTM computer course is a self-paced, individually administered
program making outside influence unlikely. Thus, the assumption of independence of
observations for both experimental conditions was not violated.
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After determining that there were differences between groups at pretest, a
multivariate analysis of covariance (MANCOVA) was conducted for Time 2 following the
intervention while controlling for Time 1 pretest scores. Controlling for pretest permitted
control of factors that could have affected means, such as pre-training, years of experience,
and prior disaster training. By incorporating the covariate into the analysis, we account for
the pretest values of the dependent variables. This method determines whether the observed
effect is due to the covariate. In addition, the analysis of the covariance part of the
MANCOVA is useful because it is robust, can increase statistical power, and may reduce
systematic bias (Munro, 2005), such as differences among groups at pretest. MANCOVA has
the same assumptions as MANOVA, with some additions. The covariance is measured with a
high degree of reliability i.e., there is a linear relationship between covariates and posttest
and follow-up scores.
To evaluate possible differences between the experimental groups at follow-up, a
MANCOVA was conducted while controlling for Time 1 pretest scores. The control group
was excluded from this analysis.
Threats to Validity
External validity refers to making generalizations from a study sample to a larger
population. Internal validity refers to whether the intervention (independent variable) made a
difference in the outcomes (Fain, 2009). For the present study, threats to internal validity are
the primary concern.
With random assignment to groups, threats to internal validity may mostly involve
testing, i.e., the effect of taking a pretest on the participant’s posttest score. The effect of
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taking a pretest may sensitize an individual and improve the score of the posttest (Creswell,
2003). However, the BDLS® exam is comprehensive and covers a wide variety of content
and disaster scenarios and pre-testing may not be a major factor in the posttest scores.
Administration of a pretest may also lead to measurement effects and impact the possibility
of generalizing results to a broader population (Creswell, 2003). Events outside of this study
that may occur between the repeated measures (testing) may affect participants’ responses to
the follow-up questionnaires. For example, a natural disaster could affect participants’
responses and yet its impact could be difficult to quantify. Nonetheless, random assignment
should help minimize threats to internal validity. In addition, measures were taken to
statistically control for confounding variables, such as previous BDLS® training.
Study Procedures
BDLS® IL-course was taught by trainers who have both passed the requisite training
and been certified by AMA. This certification was deemed sufficient to ensure consistency in
delivery of training.
No random response patterns (e.g., all A’s, or repeating patterns such as ABCD,
ABCD) were noted. It is felt that all participants gave good effort.

Summary
In summary, this quantitative study finds its philosophical roots in positivism. Using a
straight forward experimental design, it sought to compare learning through two types of
instruction: classroom and computer-based. Since it has not been thoroughly evaluated, the
BDLS® test was subjected to an increased level of psychometric scrutiny than it has
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previously received. A psychometrically sound measure of GSE was utilized. A new measure
of Disaster Self-Efficacy was developed for piloting. The three measures were administered
at three separate times to two experimental groups and a control group. Scores were
correlated for purposes of comparison and to answer the research questions. Numerous
statistical observations were performed. Results of these are found in the next chapter.
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CHAPTER FOUR: RESULTS
This chapter details results of the study. First, the principal research questions are restated. Next, characteristics of the sample are discussed. Third is a discussion of the measures
used in this study. Fourth, results of the primary research questions are presented. Additional
results of note will conclude this chapter.

Research Questions
The present study seeks to answer the following questions: First, did participants who
received disaster instruction have greater disaster response knowledge than those who did
not? Second, was there a difference in disaster response knowledge for participants who
received face-to-face versus computer instruction? Third, was there a difference in retention
of disaster response knowledge for participants who received face-to-face versus computer
instruction? Fourth, do those participants with higher general self-efficacy have greater
disaster response knowledge? Fifth, did participants who received disaster instruction have
greater disaster self-efficacy scores than those who did not?
To best answers these questions, it will be necessary to evaluate the psychometric
properties of the measures utilized in this study. One established measure (GSE) will be
subject to somewhat less scrutiny as its properties have been previously demonstrated. Both
the BDLS® test and the DSES will receive additional attention.
For hypothesis testing, an alpha level of < .05 was used to determine statistical
significance. Nondirectional hypotheses (two-tailed) were tested both because results in
either direction would be important and, in particular, there is no a priori reason to anticipate
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superiority of either experimental condition. All participants completed data collection, so
there were no missing item-level data, but there was attrition after random assignment and
from posttest to follow-up.

Description of the Sample
Participant nurses were assigned randomly to one of three groups: Group One
comprised the eBDLS® (computer) class, Group Two received standard BDLS® Classroom
instruction, and Group Three comprised the control group. There were three times of testing:
Time One (T1), Time Two (T2), and Time Three (T3). Time 1 was a pre-test for all groups.
Time 2 was a post-training test for both experimental groups and a second pre-test for the
control group. Time 3 was a follow-up for both experimental groups and a post-test for the
control group (not included in each Time 3).
A total of 104 nurses were assigned randomly to one of three conditions: 1) computer
training (n = 35); 2) classroom or face-to-face training (n = 34); or 3) no training (n = 35).
Before training was provided, 17.1% (n = 6) dropped out of the computer condition, 17.6%
(n = 6) dropped out of the classroom condition, and 28.6% (n = 10) dropped out of the no
training condition. These cancellations resulted in twenty-nine nurses (35.4%) assigned to
Group One (computer), 28 nurses (34.1%) to Group Two (classroom), and 25 nurses (30.5%)
to Group Three (control).
More attrition of nurses occurred at follow-up. Nurses from each of the experimental
groups were contacted within 30 – 44 days after course completion to conduct a follow-up.
Twenty-two nurses (75.9%) from the computer group and 20 nurses from the classroom
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group (71.4%) completed the follow-up questionnaires. Twenty nurses from the control
group completed the BDLS® class in December.
Demographic data were collected for each participant. Fourteen males (17.1%) and
68 females (82.9%) participated in the study. Participants ranged in age from 23 to 68 years,
with a mean age of 46.3 years (SD = 9.99). Eighty of the participants (97.6%) identified
themselves as White and two (2.4%) as Asian. Of the 82 participants, 5 (6.1%) were Diploma
nurses, 27 (32.9%) had an Associate’s degree, 36 (43.9%) had a Bachelors degree, and 14
(17.1%) had a Masters degree. Seventy participants (85.4%) had obtained certifications in
their practice setting (Advanced Cardiac Life Support TM, Basic Life Support TM Instructor,
Disaster Management Assistant Team [DMAT], etc) and 12 (14.6%) had no certifications.
Participants’ practice settings varied considerably. Sixteen nurses (19.5%) reported
their work area as Medical/surgical areas, 15 nurses (18.3%) reported their work area as the
Emergency Department, 15 nurses (18.3%) reported Critical Care areas, 7 (8.5%) reported
Step-Down Units, and 7 (8.5%) reported Management roles. The remaining 22 participants
(26.9%) reported a variety of additional work areas, including Women’s services, Surgical
Services, Quality Improvement, Dialysis, and Hospice care. Reported years of experience
ranged from 1 to 36 years (M = 18.22, SD = 10.79). Table 1 presents categorical data
describing the participants’ age, practice settings, and years of experience.
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Table 1. Demographic Data for Age, Practice Setting, and Years of Experience (N=82)
Age

Practice Setting

Years of Experience

Years

n

Percent

23-28 years

6

7.2%

29-35 years

7

8.5%

36-42 years

12

14.6%

43-48 years

17

20.8%

49-53 years

21

25.6%

54-58 years

14

17.1%

> 58 years

5

6.0%

Area

n

Percent

Medical/Surgical

16

19.5%

Emergency

15

18.3%

Critical Care

15

18.3%

Surgery

9

11.0%

Step Down

7

8.5%

Management

7

8.5%

Women’s

4

4.9%

Education

3

3.7%

Quality

2

2.4%

Other

4

4.9%

Years

n

Percent

0-5 years

12

14.6%

6-10 years

13

15.9%

11-15 years

10

12.2%

16-20 years

12

14.6%

21-25 years

9

10.9%

>25 years

26

31.8%
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Participants were asked about prior disaster training, which could include workplace
training, previous BDLS® or other courses, Federal Emergency Management Agency
(FEMA) courses, Hazardous Material (HAZMAT) courses, etc. Thirty-seven (45.1%)
reported prior disaster training and 45 (54.9%) reported no such training. Of the 37 who
received training, 24 (64.9%) had received this training within the past four years. Of the 82
participants, 65 (79.3%) reported no hands-on disaster experience and 17 (20.7%) reported
having responded to a disaster.

Measurement Instruments
General Self-Efficacy Scale (GSES)
As discussed in Chapter 3, the General Self-Efficacy Scale (GSES) is a 10-item scale.
Items are scored on a 4-point (1 – 4) scale and the total score has a possible range of values
from 10 to 40. Higher scores indicate greater general self-efficacy. The GSES scale mean at
Time 1 was 32.94 (SD = 3.14). This mean is relatively high, given the total possible score of
40.
The GSES has been used in various studies and has yielded internal consistency
reliability estimates over .75 (Scholz et al., 2002). The present study evaluated internal
consistency by calculating Cronbach’s alpha. Cronbach’s alpha for the entire instrument was
.82, .91, and .90 at Times 1, 2, and 3 respectively.
Item-total statistics indicate the relationship of each item to the overall scale. This
method is based on the assumption that the quality of the individual items account for the
overall quality of the scale (Nunnally, 1978). Two of these item statistics include the
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corrected item-total correlation and the alpha if item deleted measures. A corrected item-total
correlation indicates the correlation between an item and the total score excluding that
particular item and should be .30 as a minimum. The alpha-if-item deleted indicates the
change in Cronbach’s alpha if the item is deleted. Items greater than the overall Cronbach’s
alpha may indicate the need for item deletion (Nunnally). Item-total statistics for the GSES
instrument were calculated. Table 2 lists item-total statistics (Corrected item-total correlation
and Cronbach’s alpha-if-deleted values) for the GSES at Time 1, Table 3 lists them for Time
2, and Table 4 for Time 3.
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Table 2. General Self-Efficacy Item-Total Statistics (N = 82)
Item
Number
GSE1T1

Corrected ItemTotal Correlation
.40

Cronbach’s Alpha
if Item Deleted
.81

GSE2T1

.05

.84

GSE3T1

.50

.80

GSE4T1

.63

.79

GSE5T1

.70

.78

GSE6T1

.60

.79

GSE7T1

.52

.80

GSE8T1

.55

.79

GSE9T1

.49

.80

GSE10T1

.54

.80

Note: GSE is the General Self-Efficacy Scale, followed by each individual item number each
at Time 1.
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Table 3. General Self-Efficacy Item-Total Statistics (N = 82)
Item
Number
GSE1T2

Corrected ItemTotal Correlation
.55

Cronbach’s Alpha
if Item Deleted
.91

GSE2T2

.36

.92

GSE3T2

.69

.90

GSE4T2

.80

.89

GSE5T2

.85

.89

GSE6T2

.67

.90

GSE7T2

.69

.90

GSE8T2

.75

.89

GSE9T2

.72

.90

GSE10T2

.67

.90

Note: GSE is the General Self-Efficacy Scale, followed by each individual item number each
at Time 2.
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Table 4. General Self-Efficacy Item-Total Statistics (n = 42)
Item
Number
GSE1T3

Corrected ItemTotal Correlation
.65

Cronbach’s Alpha
if Item Deleted
.89

GSE2T3

.26

.91

GSE3T3

.76

.88

GSE4T3

.77

.88

GSE5T3

.77

.88

GSE6T3

.68

.88

GSE7T3

.64

.89

GSE8T3

.56

.89

GSE9T3

.65

.88

GSE10T3

.76

.88

Note: GSE is the General Self-Efficacy Scale, followed by each individual item number each
at Time 3.
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Disaster Self-Efficacy Scale (DSES)
For purposes of the present study, the author identified the desirability of a selfefficacy scale specific to disaster preparedness. Since such a scale was not available, it was
decided to undertake initial development of the Disaster Self-Efficacy Scale (DSES). As
stated, potential items for inclusion were identified and generated both through a literature
review and from the four components of Bandura’s self-efficacy theory (mastery experience,
verbal persuasion, vicarious experience, and physiological feedback). The DSES is a 25-item
scale. Items are scored on a 5-point scale (1 – 5), higher scores indicate greater disaster selfefficacy, and the total score has a possible range of values from 25 to 125. At Time 1, the
DSES mean was 76.52 (SD = 17.94).
Reliability. For the overall DSES, Cronbach’s alpha was .96 at Time 1, .98 at Time 2,
and .94 at Time 3. The results of the item-total statistics show consistent results. Individual
corrected item-total correlations are consistently > .5 and alpha-if-item deleted are
consistently > .94 for each of the time periods. Table 5 lists the DSES item-total statistics at
Time 1, Table 6 lists the item total-statistics for Time 2, and Table 7 lists DSES item-total
statistics for Time 3.

99

Table 5. Disaster Self-Efficacy Scale (DSES) Item Statistics (N = 82)
Item
Number
DSES1T1

Corrected ItemTotal Correlation
.65

Cronbach’s Alpha
if Item Deleted
.96

DSES2 T1

.63

.96

DSES3 T1

.67

.96

DSES4 T1

.73

.96

DSES5 T1

.66

.96

DSES6 T1

.68

.96

DSES7 T1

.76

.96

DSES8 T1

.71

.96

DSES9 T1

.69

.96

DSES10 T1

.79

.96

DSES11 T1

.79

.96

DSES12 T1

.73

.96

DSES13 T1

.70

.96

DSES14 T1

.51

.96

DSES15 T1

.50

.96

DSES16 T1

.52

.96

DSES17 T1

.49

.96

DSES18 T1

.62

.96

DSES19T1

.70

.96

DSES20 T1

.61

.96

DSES21 T1

.76

.96

DSES22 T1

.67

.96

DSES23 T1

.82

.96

DSES24 T1

.83

.96

DSES25 T1

.76

.96

Note: DSES is the Disaster Self-Efficacy Scale, followed by each individual item number
each at Time 1.
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Table 6. Disaster Self-Efficacy Scale (DSES) Item Statistics (N = 82)
Corrected ItemTotal Correlation
.82

Cronbach’s Alpha
if Item Deleted
.98

DSES2 T2

.82

.98

DSES3 T2

.83

.98

DSES4 T2

.83

.98

DSES5 T2

.78

.98

DSES6 T2

.82

.98

DSES7 T2

.87

.98

DSES8 T2

.87

.98

DSES9 T2

.86

.98

DSES10T2

.84

.98

DSES11T2

.83

.98

DSES12T2

.80

.98

DSES13T2

.75

.98

DSES14T2

.69

.98

DSES15T2

.62

.98

DSES16T2

.67

.98

DSES17T2

.63

.98

DSES18T2

.76

.98

DSES19T2

.79

.98

DSES20T2

.65

.98

DSES21T2

.80

.98

DSES22T2

.80

.98

DSES23T2

.88

.98

DSES24T2

.88

.98

DSES25T2

.85

.98

Item
Number
DSES1 T2

Note: DSES is the Disaster Self-Efficacy Scale, followed by each individual item number
each at Time 2.
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Table 7. Disaster Self-Efficacy Scale (DSES) Item Statistics (n = 42)
Item
number
DSES1 T3

Corrected ItemTotal Correlation
.38

Cronbach’s Alpha
If Item Deleted
.94

DSES2 T3

.51

.93

DSES3 T3

.49

.93

DSES4 T3

.68

.93

DSES5 T3

.74

.93

DSES6 T3

.62

.93

DSES7 T3

.70

.93

DSES8 T3

.82

.93

DSES9 T3

.68

.93

DSES10 T3

.79

.93

DSES11 T3

.74

.93

DSES12 T3

.73

.93

DSES13 T3

.60

.93

DSES14 T3

.35

.94

DSES15 T3

.36

.94

DSES16 T3

.38

.94

DSES17 T3

.50

.93

DSES18 T3

.48

.93

DSES19 T3

.75

.93

DSES20 T3

.32

.94

DSES21 T3

.58

.93

DSES22 T3

.42

.93

DSES23 T3

.60

.93

DSES24 T3

.71

.93

DSES25 T3

.67

.93

Note: DSES is the Disaster Self-Efficacy Scale, followed by each individual item number
each at Time 3.
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Test-retest reliability indicates the degree to which measurements are consistent over
time (Kane & Radosevich, 2011). It is determined by independently measuring the same
group of people, under the same circumstances, with the same measure, on two occasions
and computing a reliability coefficient (usually Pearson’s r). The correlation between scores
on the first and second administration indicates the degree of test-retest reliability, if the
interval is short enough that we can assume that the measured characteristic didn’t change
but long enough that the measurements are independent (usually no more than two weeks). A
high positive correlation indicates consistent measurements over the time period studied, i.e.
those with high scores the first time have high scores the second time. Test-retest reliability
was calculated for DSES for Time 1 and Time 2 and there was a high positive and
statistically significant correlation (r = .72, p < .001).
Test-retest also was calculated per group. Both computer (r = .56, p = .002) and
classroom (r = .74, p < .001) groups showed high, positive, statistically significant
correlation. However, test-retest reliability generally presumes the absence of a learning
intervention (Cook & Campbell, 1979) as this intervention may cause a change in score
between test administrations. Since a learning intervention occurred between Times 1 and 2
for both computer and classroom groups, test-retest also was calculated for the control group.
The control group (r = .88, p < .001) showed excellent test-retest reliability in the absence of
an intervention.
Validity. The contemporary view of validity is that it is the degree to which
accumulated evidence and theory support particular interpretation of test scores, or other
measurements for certain purposes (American Educational Research Association [AERA],
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American Psychological Association [APA], & National Council on Measurement in
Education [NCME], 1999; Furr & Bacharach, 2008; Streiner & Norman, 2008). We do not
refer to a measure as valid, but rather to the interpretations and uses of scores derived from
that measure. Thus, validity involves interpreting the meaning of what we are trying to
measure and the extent to which we can make valid statements about a person based on his or
her scores on this measure.
Content validity indicates the degree to which questions, behaviors, or other types of
content represent a given construct, for example, how comprehensively the full range of
relevant content is represented and irrelevant content is not (Steiner & Norman, 2008). The
DSES was developed based on a literature review but further review by content experts will
be necessary. The DSES covers the spectrum of possible disaster scenarios and each area of
Bandura’s theory.
Construct validity indicates the degree to which scores on a measure can be
interpreted to represent a given construct, as evidenced by theoretically predicted patterns of
associations with measures of related and unrelated variables, group differences, and change
over time. The contemporary view of construct validity is that it encompasses all other kinds
of validity evidence (Streiner & Norman, 2008). That is, face, content, and criterion validity
are all aspects of construct validity. There are also a number of other ways of generating
construct validity evidence (AERA, APA, & NCME, 1999; Steiner & Norman, 2008).
However, convergent and discriminant validity evidence are especially important.
Convergent validity refers to the relationship between two scales that measure similar
constructs (Kane & Radosevich, 2011) and indicates the degree to which test scores are
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correlated in a predicted way with other measures of the same or related constructs. The GSE
scale was used to provide a global measure of self-efficacy. As a well-established selfefficacy instrument, it was used to examine convergent validity for the DSES.
The Pearson product-moment correlation was used to evaluate the association
between the two self-efficacy scales. There should be a strong positive correlation between
scores on the two measures, but the correlation should not be so high as to suggest that scores
on these two instruments measure the same construct. Results showed a significant, positive
correlation between the GSE and DSES scores at Time 1 (r = 0.50, p < .001), Time 2 (r =
.58, p < .001), and Time 3 (r = .60, p < .001). These findings are not surprising, since both
scales were designed to measure related, yet distinct aspects of self-efficacy. This suggests
that scores on these two measures do indeed measure distinct, but related aspects of selfefficacy.
While this study represents only initial development of the DSES, reliability appears
to be excellent. In addition, positive correlations between GSES scores and DSES scores
support the idea that the DSES measures what it is intended to measure. Thus, admittedly
preliminary results suggest both reliability and initial validity. Further research will be
required to provide conclusive answers.
Basic Disaster Life Support TM (BDLS) Instrument
There are numerous programs available for disaster response education. The BDLS®
course offers the most comprehensive program. As such, it was the program tested in this
study. However, as previously discussed, the reliability and validity of the BDLS® test had
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not yet been evaluated. As part of this study, psychometric data were collected for this
instrument. These data include reliability data, item analysis, and validity data.
The BDLS® exam is a 31-item scale. Items are scored as either correct or incorrect
and the total score has a possible range of values from 0 to 100 percent correct. At Time 1,
the BDLS® mean was 61.26 (SD = 10.48) for Group 1, 56.67 (SD = 9.73) for Group 2, and
49.07 (SD = 10.78) for Group 3.
Reliability. Based on the current sample, the BDLS® test yielded a Cronbach’s alpha
of .55 at Time 1, .81 at Time 2, and .50 at Time 3. These results may not be surprising, since
a learning intervention occurred at Time 2.
Test-retest reliability for the instrument yielded a Pearson’s product moment
correlation of r = .52 (p < .001) between Time 1 and Time 2 and r = .11 (p = .481) between
Time 2 and Time 3. Test-retest reliability also was calculated for each individual group
between Time 1 and Time 2. Group 1 (computer) results showed a nonsignificant
relationship (r = .08, p = .680), while the classroom (r = .47, p = .011) and control group (r =
.46, p = .019) showed a moderate, statistically significant correlation.
Item statistics also were completed on this instrument. Results for Time 1 are
presented in Table 8, Time 2 in Table 9, and Time 3 in Table 10.
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Table 8. BDLS® Item-Statistics Time 1 (N = 82)

BDLS1T1

Corrected ItemTotal Correlation
.17

Cronbach’s Alpha
If Item Deleted
.54

BDLS2T1

.10

.55

BDLS3T1

.08

.55

BDLS4T1

.15

.54

BDLS5T1

-.03

.57

BDLS6T1

-.19

.57

BDLS7T1

.08

.55

BDLS8T1

.33

.52

BDLS9T1

.12

.55

BDLS10T1

.17

.54

BDLS11T1

.11

.55

BDLS12T1

-.07

.57

BDLS13T1

-.03

.56

BDLS14T1

.31

.53

BDLS15T1

.10

.55

BDLS16T1

.03

.56

BDLS17T1

.24

.54

BDLS18T1

.03

.55

BDLS19T1

.20

.54

BDLS20T1

.28

.53

BDLS21T1

.19

.54

BDLS22T1

.06

.55

BDLS23T1

.17

.54

BDLS24T1

-.01

.56

BDLS25T1

.11

.55

BDLS26T1

.38

.51

Item
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Table 9. BDLS® Item Statistics Time 1 (N = 82) Continued
Item

Corrected ItemTotal Correlation

Cronbach’s Alpha
If Item Deleted

BDLS27T1

.27

.53

BDLS28T1

.22

.53

BDLS29T1

.26

.53

BDLS30T1

.19

.54

BDLS31T1

.41

.51

Note: BDLS is the Basic Disaster Life Support TM exam, followed by each individual item
number each at Time 1.
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Table 10. BDLSTM Item-Statistics Time 2 (N = 82)

BDLS1T2

Corrected ItemTotal Correlation
-.03

Cronbach’s Alpha
If Item Deleted
.81

BDLS2T2

.26

.81

BDLS3T2

.27

.80

BDLS4T2

.51

.79

BDLS5T2

.23

.80

BDLS6T2

.31

.80

BDLS7T2

.23

.80

BDLS8T2

.58

.79

BDLS9T2

.38

.80

BDLS10T2

.12

.81

BDLS11T2

.37

.80

BDLS12T2

.06

.81

BDLS13T2

.25

.80

BDLS14T2

.37

.80

BDLS15T2

.17

.81

BDLS16T2

.22

.81

BDLS17T2

.06

.81

BDLS18T2

.45

.80

BDLS19T2

.36

.80

BDLS20T2

.19

.81

BDLS21T2

.21

.81

BDLS22T2

.11

.81

BDLS23T2

.25

.81

BDLS24T2

.36

.80

BDLS25T2

.49

.79

BDLS26T2

.26

.80

Item
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Table 11. BDLS® Item-Statistics Time 2 (N = 82) Continued

Item

Corrected ItemTotal Correlation

Cronbach’s Alpha
If Item Deleted

BDLS27T2

.47

.80

BDLS28T2

.62

.79

BDLS29T2

.55

.79

BDLS30T2

.57

.79

BDLS31T2

.38

.80

Note: BDLS is the Basic Disaster Life Support TM exam, followed by each individual item
number each at Time 2.
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Table 12. BDLS® Item-Statistics Time 3 (n = 42)

BDLS1T3

Corrected ItemTotal Correlation
-.12

Cronbach’s Alpha
If Item Deleted
.52

BDLS2T3

.17

.49

BDLS3T3

-.06

.51

BDLS4T3

.08

.50

BDLS5T3

.10

.50

BDLS6T3

.01

.52

BDLS7T3

-.02

.51

BDLS8T3

.30

.47

BDLS9T3

.36

.45

BDLS10T3

.28

.47

BDLS11T3

.13

.50

BDLS12T3

-.26

.54

BDLS13T3

.14

.49

BDLS14T3

.31

.49

BDLS15T3

.00

.50

BDLS16T3

-.09

.52

BDLS17T3

-.12

.51

BDLS18T3

.27

.47

BDLS19T3

-.07

.52

BDLS20T3

.30

.46

BDLS21T3

.08

.50

BDLS22T3

-.26

.54

BDLS23T3

.17

.49

BDLS24T3

.12

.50

BDLS25T3

.51

.42

Item

111
Table 13. BDLS® Item-Statistics Time 3 (n = 42) Continued
Corrected ItemItem
Total Correlation
BDLS26T3
.06

Cronbach’s Alpha
If Item Deleted
.50

BDLS27T3

.21

.48

BDLS28T3

.24

.48

BDLS29T3

.50

.45

BDLS30T3

.23

.48

BDLS31T3

.04

.50

Note: BDLS is the Basic Disaster Life Support TM exam, followed by each individual item
number each at Time 3.
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Item difficulty also was examined. The p-value indicates item difficulty and is the
percentage of subjects who answered an item correctly. P-values can range from 0 to 1. For
the BDLS® exam, several items had a pretest p-value of greater than .70. Group 1 (computer)
and Group 2 (classroom) totals for these items are 14 and 12, respectively. Conversely, many
items had p-value increase of > .25 following training. Group 1 (computer) totaled 16, and
Group 2 (classroom) totaled 14. Follow-up scores showed a general decline, with much of
the score difference attributable to 7 items for the computer group, and 6 items for the
classroom group. These items each showed p-value declines of at least .20. Surprisingly, 2
items for the classroom group and 1 for the computer group showed higher scores of > .10 at
follow-up than at posttest. P-values for all BDLS® items are presented in Table 11.
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Table 14. BDLS® Item-difficulty Statistics
Item

1

Grp1 Grp1
Pre to
Grp1 Post to Grp 2 Grp2
Pre to
Grp2 Post to
T1
T2
Post
T3
F/U
T1
T2
Post
T3
F/U
P
P
Change
P
Change
P
P
Change
P
Change
values values
values
values values
values
.90
.86
.04
.86
0
.96
.96
0
.90
-.06

2

.51

.48

.03

.45

-.03

.50

.43

.07

.52

.09

3

.93

1.00

.07

.96

-.04

.96

1.00

.04

.95

-.05

4

.55

.90

.35

.86

-.04

.50

.75

.25

.71

-.04

5

.59

.97

.38

.91

-.06

.64

1.00

.36

1.00

0

6

.03

.52

.49

.59

.07

.11

.72

.61

.43

-.29

7

.52

.97

.45

.96

-.01

.61

1.00

.39

.95

-.05

8

.41

.90

.49

.77

-.13

.21

.75

.54

.90

.15

9

.48

.86

.38

.64

-.22

.64

1.00

.36

.67

-.33

10

.59

.86

.27

.82

-.04

.54

.57

.03

.57

0

11

.55

.90

.45

.59

-.31

.29

.57

.28

.24

-.33

12

.72

.93

.21

.82

-.11

.61

.54

.07

.86

.32

13

.21

.48

.27

.27

-.21

.14

.29

.15

.24

-.05

14

.86

1.00

.14

1.00

0

.89

.96

.07

.95

-.01

15

1.00

1.00

0

1.00

0

1.00

.96

.04

1.00

.04

16

.97

.97

0

.96

-.01

.79

.96

.17

.90

-.06

17

.86

.97

.11

.96

-.01

.96

.96

0

.95

-.01

18

.10

.66

.55

.41

-.25

.04

.72

.68

.43

-.29
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Table 15. BDLS® Item-difficulty Statistics Continued
Item

Grp1 Grp1
Pre to
Grp1 Post to Grp 2 Grp2
Pre to
Grp2 Post to
T1
T2
Post
T3
F/U
T1
T2
Post
T3
F/U
P
P
Change
P
Change
P
P
Change
P
Change
values values
values
values values
values

19

.76

.93

.17

.77

-.16

.86

.96

.10

.86

-.10

20

.72

.90

.18

.68

-.22

.75

.96

.21

.76

-.20

21

.55

.86

.31

.64

-.22

.50

.82

.32

.67

-.15

22

.83

.76

-.07

.77

.01

.71

.93

.22

.91

-.02

23

.41

.72

.31

.73

.01

.25

.75

.50

.62

-.13

24

.14

.66

.52

.55

-.11

.07

.75

.68

.57

-.18

25

.38

.83

.45

.32

-.52

.50

.96

.46

.71

-.25

26

.79

1.00

.21

.91

-.09

.82

.93

.11

1.0

.07

27

.97

.97

0

.91

-.06

.75

.93

.18

.86

-.07

28

.65

.96

.31

.86

-.10

.61

.82

.21

.86

.04

29

.83

.97

.14

.77

-.20

.61

.96

.35

.90

-.06

30

.55

1.00

.45

.86

-.14

.36

.89

.53

.81

-.08

31

.90

1.00

.10

.96

-.04

.79

1.00

.21

1.0

0
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Instrument Correlations
The Pearson product moment correlation is the appropriate statistical measure when
determining both the strength and direction of the linear relationship between two variables
(Munro, 2005). The correlation coefficient can range from 0 (no relationship) to either +1
(perfect positive relationship) or -1 (perfect negative linear relationship). Positive coefficients
indicate a direct relationship between the two variables, i.e. as one variable increases, so does
the other. Negative correlation coefficients indicate an inverse relationship, i.e. as one
variable increases, the other decreases. Cohen’s standard was used to evaluate the correlation
coefficient as follows: 1) small: r = .10 to .29; 2) medium: r = .30 to .49; and 3) large: r = .5
to 1.0 (Cohen, 1988).
Correlations between the three instruments were conducted at Time 1, 2, and 3. The
correlation between BDLS® and DSES scores showed a moderate positive, statistically
significant correlation at Time 1 (r = .38, p < .001), and a strong positive statistically
significant correlation at Time 2 (r = .68, p < .001). This correlation between DSES and
BDLS® showed that DSES scores increased as disaster response knowledge increased. The
correlation between the BDLS® and DSES at Time 3 was not statistically significant (r =
.18, p = .241).
The correlation between GSES and BDLS® scores was examined to determine if
higher general self-efficacy was correlated positively with higher knowledge. BDLS®
scores were not correlated with GSE scores at Time 1 (r = .11, p = .331) or Time 3 (r = .02, p
= .920), but there was a moderate positive statistically significant relationship at Time 2 (r =
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.25, p = .025). At each time, strong positive correlations were noted between DSES and
GSES. Results of the correlations between instruments are shown in Table 12.
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Table 16. Correlations between GSE, DSES, and BDLS at Time 1, 2, and 3 (n=82 Time 1
and 2; n=42 Time 3)
DSEST1

BDLST1

DSEST2

BDLST2

DSEST3

BDLST3

GSET1

.50**

.11

DSEST1

--

.38**

GSET2

.58**

.25*

DSEST2

--

.68**

GSET3

.60**

.02

DSEST3

--

.18

Note: * p < .05, ** p < .01

118

Group Comparisons
Central tendency and descriptive statistics were computed for each group for Time 1,
2, and 3. The purpose of this table is to provide descriptive statistics for the individual groups
on all instruments used in the study.
Skewness values were used to indicate the symmetry of the distribution. Univariate
skewness was determined by calculating a z-score by dividing the measure of skewness by its
standard error. Values above +1.96 SD are significant and indicate that the distribution is
either positively or negatively skewed (Munro, 2005). These calculations were completed for
each skewness value for each group. From these calculations, the GSET2 value (2.11) for
Group 3 and the GSET3 value (-5) for Group 1 exceeds the allowable value of 1.96,
indicating problems with the distribution of these groups. Since there were only two values
outside of range, univariate skewness of the distribution is not seen as problematic.
Fisher’s measure of kurtosis indicates the extent to which a distribution approximates
a normal distribution (Munro, 2005). To determine univariate kurtosis, the value is divided
by the standard error. Any value beyond +1.96 SD is considered to have significant kurtosis
and the distribution is not considered normally distributed. These calculations did not show
any significant univariate kurtosis across the three groups’ distributions.
Descriptive statistics for all groups at Time 1 are shown in Table 13, Time 2 in Table
14, and Time 3 in Table 15. A comparison of unadjusted means between the three groups at
the different times is shown in Figures 1, 2, and 3 and individual group’s unadjusted means
are displayed in Figures 4, 5, and 6.
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Table 17. Groups 1, 2, and 3 at Time 1
Group 1
Computer
n=29
GSE DSES BDLS

Group 2
Classroom
n=28
GSE DSES BDLS

GSE

Mean

33.90

84.0

61.26

32.61

77.25

56.67

32.20

67.04

49.07

Median

34.0

80.0

60.00

33.0

78.0

56.67

32.0

69.0

50.0

SD

3.40

17.99

10.48

2.74

15.56

9.73

3.1

16.56

10.78

Skewness

.15

.46

-.40

-.07

-.65

-.28

.43

-.01

-.37

(.43)

(.43)

(.43)

(.44)

(.44)

(.44)

(.45)

(.45)

(.45)

-1.0

-1.0

.62

-.87

.71

.94

-.70

-.68

-.12

(.84)

(.84)

(.84)

(.86)

(.86)

(.86)

(.90)

(.90)

(.90)

Kurtosis

Note: ( ) denotes Standard Error

Group 3
Control
n=25
DSES BDLS
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Table 18. Groups 1, 2, and 3 at Time 2
Group 1
Computer
n=29
GSE DSES BDLS

Group 2
Classroom
n=28
GSE DSES

BDLS

Group 3
Control
n=25
GSE DSES

Mean

35.41

103.38

86.32

32.93

95.64

82.86

32.32

65.0

56.4

Median

36.0

104.0

86.67

32.0

97.5

83.33

32.0

66.0

56.67

SD

3.79

86.67

6.69

3.40

14.05

7.35

3.39

19.07

9.47

Skewness

-.53

-.02

-.28

.51

-.21

-.18

.95

.01

-.16

(.43)

(.43)

(.43)

(.44)

(.44)

(.44)

(.45)

(.45)

(.45)

-.09

-.59

-.08

-1.20

-.54

-.83

-.27

-.63

.74

(.84)

(.84)

(.84)

(.86)

(.86)

(.86)

(.90)

(.90)

(.90)

Kurtosis

Note: ( ) denotes Standard Error

BDLS
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Table 19. Groups 1, 2, and 3 at Time 3
Group 1
Computer
n = 22
GSE DSES BDLS

Group 2
Classroom
n = 20
GSE DSES BDLS

Group 3
Control
n = 20
GSE DSES BDLS

Mean

34.95

101.82

76.21

32.9

94.52

76.0

33.78

97.78

81.96

Median

35.0

101.50

78.33

33.0

95.0

76.67

32.5

99.5

80.0

SD

4.18

9.88

9.78

2.74

11.01

10.35

4.1

14.03

7.91

Skewness

-2.45

.37

-.23

.26

-.09

-.16

.53

-.70

-.36

(.49)

(.49)

(.49)

(.50)

(.50)

(.51)

(.54)

(.54)

(.55)

-1.65

-.64

-.45

-1.11

-.36

.46

-1.4

-.22

.60

(.95)

(.95)

(.95)

(.97)

(.97)

(.99)

(1.04)

(1.04)

(1.06)

Kurtosis

Note: ( ) denotes Standard Error
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GSES Unadjusted Group Means
36
35
34
33
32
31
30
Time 1

Time 2
Group 1 (CBT)

Group 2 (CR)

Time 3
Group 3 (CTRL)

Figure 1. Unadjusted GSES Means for All Groups

DSES Unadjusted Group Means
110
100
90
80
70
60
50
Time 1

Time 2
Group 1 (CBT)

Group 2 (CR)

Figure 2. Unadjusted DSES Means for All Groups

Time 3
Group 3 (CTRL)
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BDLS Unadjusted Group Means
90
80
70
60
50
40
Time 1
Group 1 (CBT)

Time 2
Group 2 (CR)

Time 3
Group 3 (CTRL)

Figure 3. Unadjusted Means at Time 3 for Groups 1, 2, and 3
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Figure 4. Group One at Times 1, 2, and 3

Figure 5. Group Two at Times 1, 2, and 3
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Figure 6. Group Three at Times 1, 2, and 3
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BDLS Scores and Prior Disaster Education and Experience
Participants varied in prior disaster experience and/or prior disaster education
training. To determine if these differences contributed to differences in pretest scores, a
correlation was computed between BDLS® pretest scores and both prior disaster experience
and prior disaster training. Results showed a moderate, statistically significant relationship
between BDLS® pretest scores and prior disaster education (r = .27, p = .013) and between
BDLS® pretest scores and prior disaster experience (r = .28, p < .011). These results
provide some support for the construct validity of BDLS® scores as do the correlations
between BDLS® and DSES scores discussed above (Strommel & Willis, 2004).
Hypothesis Testing for Comparison of Two Teaching Methods
Evaluating Differences in Group Means at Pretest
Given that attrition occurred after random assignment, a one-way multivariate
analysis of variance (MANOVA) was performed to test the null hypothesis that the
population means are equal for the three groups on the three dependent variables at pretest.
MANOVA was used because there are three correlated dependent variables and this test can
be more powerful than separate ANOVAS. In addition, conducting one overall analysis
protects against Type 1 errors (Munro, 2005). First, though, the multivariate normality and
equality of variance-covariance matrices assumptions were examined, and the presence of
influential outliers was explored.
A SPSS macro developed by DeCarlo (1997) was used to test the assumption of
multivariate normality. Tests of multivariate skew and kurtosis, and the omnibus test of
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multivariate normality were not statistically significant (Table 16). These results suggest that
multivariate normality can be assumed.

128

Table 20. Test of Univariate and Multivariate Normality at Time 1
Measure of
Univariate Skew (pvalue)

Measure of
Univariate Kurtosis
(p-value)

GSEST1

.321

.037

Omnibus Tests of
Univariate
Normality (pvalue)
.220

DSEST1

.802

.970

.993

BDLST1

.228

.548

.507

Multivariate
Tests of Multivariate Skew
(p-value)
.479

Tests of Multivariate
Kurtosis (p-value)
.192

Omnibus Test of
Multivariate Normality (pvalue)
.302
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Box’s M was used to test the assumption of the equality of the variance-covariance
matrices. Box’s M equaled 9.58, F (12, 29101) = .75, p = .699. These results support the
equality of variance-covariance matrices.
Values of Cook’s D were examined to determine whether there were influential
outliers within any of the three dependent variables. Values of 1 or more are considered
problematic. The largest value found was .09. These results indicate that there were no
influential outliers.
The first step for assessing results is to examine the overall MANOVA to determine
whether there is an overall statistically significant difference among groups. Results indicated
that the null hypothesis could be rejected with Wilks’ Λ = .007, F (6, 154) = 4.191, p < .001,
partial η2 = .14. For η2, Cohen (1988) defines values of .01, .06, and .14 as small, medium,
and large, respectively. That is, there is a statistically significant difference among the group
means at pretest with a large effect size.
Tukey’s honestly significant difference (HSD) test was then used both to determine
which specific pairs of means differed, and to control the experiment-wise Type 1 error rate
when making these comparisons. Table 17 shows descriptive statistics for group membership
(adjusted group means) and Table 18 lists the details of these comparisons.
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Table 21. Descriptive Statistics Group Membership Time 1
95% Confidence Interval
Dependent
Variable
GSET1

DSET1

BDLST1

Group
Membership
Group One

Mean

Std. Error
.57

Lower
Bound
32.80

Upper
Bound
35.04

33.90

Group Two

32.61

.58

31.45

33.77

Group Three

32.20

.62

30.97

33.43

Group One

84.00

3.11

77.81

90.19

Group Two

77.25

3.17

70.95

83.55

Group Three

67.04

3.35

60.37

73.71

Group One

61.26

1.92

57.45

65.08

Group Two

56.67

1.95

52.78

60.55

Group Three

49.07

2.06

44.96

53.18

Note: Group One is the computer group, Group Two is the classroom group, and Group
Three is the control group.
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Table 22. Multiple Comparisons of Groups at Time 1
Dependent
Variable
GSET1

Group
Membership
(I)
Group One

Group Two

DSEST1

Group One

Group Two

BDLST1

Group One

Group Two

Group
Membership
(J)
Group Two

Mean
Difference
(I – J)
1.29

Standard
Error

Significance

.82

.357

Group Three

1.70

.84

.143

Group One

-1.29

.82

.357

Group Three

.41

.85

1.00

Group Two

6.75

4.44

.397

Group Three

16.96

4.57

.001

Group One

-6.75

4.44

.397

Group Three

10.21

4.61

0.89

Group Two

4.60

2.74

.290

Group Three

12.20

2.82

.000

Group One

-4.60

2.74

.290

Group Three

7.60

2.84

.027

Note: Group One is the computer group, Group Two is the classroom group, and Group
Three is the control group.
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Of the nine pairwise comparisons shown in Table 18, only three were statistically
significant. The mean DSES score for the computer group was 16.96 points higher than the
mean for the control group. Also, the mean BDLS® score for the computer group was 12.20
points higher than the mean for the control group, and the mean BDLS® score for the
classroom group was 7.60 points higher than for the control group. These results show a
large difference in mean scores between the experimental groups and the control group,
which indicates that the experimental groups had more knowledge regarding disasters than
the control group at pretest. These results were not anticipated.
Evaluating Differences in Group Means at Posttest
Given the differences in groups at pretest, a one-way multivariate analysis of
covariance (MANCOVA) was performed to test the null hypothesis that the population
means are equal for the three groups on the three dependent variables at posttest, when
controlling for pretest scores. Controlling for pretest scores increases the statistical power of
the posttest comparisons and it helps control for preexisting differences among groups
identified at pretest. First though, the multivariate normality, equality of variance-covariance
matrices, a test of the assumption of a linear relationship between pretest and posttest scores
were examined, and the presence of influential outliers was explored.
Tests of multivariate skew and kurtosis, and the omnibus test of multivariate
normality were statistically significant (Table 19). The overall results of multivariate skew,
kurtosis, and omnibus test suggest that the multivariate normality assumption was violated.
According to Stevens (2009), deviations from skewness only have a small effect on a Type I
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error. In addition, the F statistic is robust with respect to a Type I error against nonnormality
with kurtosis. Therefore, these deviations are not considered to be problematic.
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Table 23. Tests of Univariate and Multivariate Normality at Time 2
Measure of
Univariate Skew (pvalue)

Measure of
Univariate Kurtosis
(p-value)

GSEST2

.304

.001

Omnibus Tests of
Univariate
Normality (pvalue)
.022

DSEST2

.006

.818

.019

BDLST2

.007

.536

.017

Multivariate
Tests of Multivariate Skew
(p-value)

.003

Tests of Multivariate
Kurtosis (p-value)

.001

Omnibus Test of
Multivariate Normality (pvalue)
.001
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Box’s M was used to test the assumption of the equality of the variance-covariance
matrices. Box’s M equaled 24.52, F (12, 29101) = 1.93, p = .026 indicating a problem with
homogeneity of variance. However, because the sample sizes in the three groups were
relatively equal, this is not a problem (Stevens, 2009).
To test the assumption of a linear relationship between pretest and posttest scores,
scatterplots for each pair of variables were checked. No problems with curvilinearity were
noted.
Values of Cook’s D were examined to determine if there were influential outliers.
The largest value was .12, indicating that there were no influential outliers.
Multivariate tests were examined first to determine whether there was an overall
statistically significant difference among groups at posttest when controlling for pretest
scores. Results indicated that the null hypothesis could be rejected, Wilks’ Λ = .218, F (6,
148) = 28.20, p < .001, partial η2 = .53 That is, there is a statistically significant difference
among groups following the intervention when controlling for pretest scores, and group
membership accounts for a large amount of variance in the dependent variables.
The univariate results of the three independent variables are displayed in Table 20.
These results tell us that the significant multivariate results apply to all three variables, i.e.,
results indicate that the group means showed statistically significant differences for GSES,
DSES, and BDLS® post-intervention when controlling for pretest scores. Partial etasquared is a measure of effect size and is used to describe the proportion of variance
explained by the differences among groups (Munro, 2005). From Table 20, we can see that
there is a medium effect size for GSES and a large effect size for DSES and BDLS® . For
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example, group membership accounts for 67% of the variance on the BDLS® test scores
when controlling for pretest BDLS® scores.
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Table 24. Between-Subjects Effects of Group Membership Controlling for Time 1
Dependent
Variable
GSET2

df

F

Significance

2

Mean
Square
28.14

3.88

.025

Partial Eta
Squared
.093

DSEST2

2

5120.70

50.25

.000

.569

BDLST2

2

4315.47

77.71

.000

.672
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Tukey’s least significant difference (LHSD) test was then used to determine which
specific pairs of means were different and to control the experiment-wise Type 1 error rate
when making these comparisons. Most important, when controlling for pretest scores, both
experimental groups had higher mean posttest BDLS® scores that the control group, but
there was not a statistically significant difference between the two experimental groups.
More specifically, the mean for the computer group was 26.30 points higher and the mean for
the classroom group was 24.10 points higher. In addition, when controlling for pretest scores,
both experimental groups had higher mean DSES posttest scores than the control group, i.e.
29.17 points higher for the computer group and 25.70 points higher for the classroom group.
Finally, when controlling for pretest scores, the computer group had a higher mean posttest
GSE score than both the classroom and control groups. None of the remaining pairwise
comparisons were statistically significant. Table 21 shows descriptive statistics for group
membership at Time 2. Results of the pairwise comparisons are shown in Table 22.
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Table 25. Descriptive Statistics Group Membership Time 2
95% Confidence Interval
Dependent
Variable
GSET2

DSET2

BDLST2

Group
Membership
Group One

Mean

Std. Error
.53

Lower
Bound
33.79

Upper
Bound
35.92

34.86

Group Two

33.16

.51

32.14

34.18

Group Three

32.70

.59

31.53

33.88

Group One

99.12

2.01

95.12

103.11

Group Two

95.64

1.92

91.83

99.46

Group Three

69.94

2.21

65.54

74.34

Group One

84.79

1.48

81.84

87.74

Group Two

82.58

1.41

79.76

85.40

Group Three

58.49

1.63

55.24

61.73

Note: Group One is the computer group, Group Two is the classroom group, and Group
Three is the control group.
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Table 26. Pairwise Comparisons for Groups Controlling for Time 1
Dependent
Variable
GSET2

Group
Membership
(I)
Group One

Group Two

DSEST2

Group One

Group Two

BDLST2

Group One

Group Two

Group
Membership
(J)
Group Two

Mean
Difference
(I – J)
1.70

Standard
Error

Significance

.73

.024

Group Three

2.15

.85

.013

Group One

-1.70

.74

.024

Group Three

.457

.78

.563

Group Two

3.47

2.76

.213

Group Three

29.17

3.18

.000

Group One

-3.47

2.76

.213

Group Three

25.70

2.94

.000

Group Two

2.21

2.04

.282

Group Three

26.30

2.35

.000

Group One

-2.21

2.04

.282

Group Three

24.10

2.17

.000

Note: Group One is the computer group, Group Two is the classroom group, and Group
Three is the control group.
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Evaluating Differences in Group Means at Follow-up
To evaluate possible differences between the experimental groups at follow-up, a
MANCOVA was conducted while controlling for Time 1. The overall results of tests of
multivariate skew were not statistically significant, but the overall tests of kurtosis and the
omnibus test were statistically significant, suggesting that the multivariate normality
assumption was violated. Since the F statistic is robust with respect to a Type I error against
nonnormality with kurtosis, these deviations are not considered to be a problem. Results are
shown in Table 23.
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Table 27. Tests of Univariate and Multivariate Normality at Time 3
Measure of
Univariate Skew (pvalue)

Measure of
Univariate Kurtosis
(p-value)

GSEST3

.337

.001

Omnibus Tests of
Univariate
Normality (pvalue)
.074

DSEST3

.729

.972

.910

BDLST3

.286

.907

.598

Multivariate
Tests of Multivariate Skew
(p-value)

.488

Tests of Multivariate
Kurtosis (p-value)

.001

Omnibus Test of
Multivariate Normality (pvalue)
.001
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Box’s M was used to test the assumption of the equality of the variance-covariance
matrices. Box’s M equaled 11.04, F (6, 11288) = 1.689, p = .119, suggesting that this
assumption was not violated.
Values of Cook’s D were examined to determine if there were influential outliers.
The largest value was .26, indicating that there were no influential outliers. The test of
assumption of linearity between pre and posttest scores showed no problems with
curvilinearity.
The MANCOVA was conducted to determine overall differences between the two
groups. The multivariate tests showed there was a statistically significant difference between
the two groups at follow up when controlling for pretest scores, Wilks’ Λ = .779, F (3, 35) =
3.313, p = .031, partial η2 = .22. Results are shown in Table 24 for the two experimental
groups. Results of the univariate ANOVAs indicated that group membership accounted for
11.47% of the variance in GSET3 scores when controlling for Time 1 GSET scores. Results
also indicate that the groups did not differ significantly on BDLS® scores (p = .868) and
almost no variance accounted for by group membership.
Tukey’s LSD test was applied. Descriptive statistics for Group Membership at Time 3
are shown in Table 25. Most important, there was not a statistically significant difference in
mean BDLS® scores at follow-up between experimental groups when controlling for
pretest scores. However, when controlling for pretest scores, the mean GSE score for the
computer group was 2.07 points higher at follow-up and the mean DSES score was 6.84
points higher. Table 26 presents these data.
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Table 28. Group Membership Controlling for Time 1 without Group 3
Dependent
Variable
GSET3

df

F

Significance

1

Mean
Square
42.43

4.76

.036

Partial Eta
Squared
.114

DSEST3

1

461.84

7.22

.011

.163

BDLST3

1

2.70

.028

.868

.001

Table 29. Descriptive Statistics Group Membership Time 3

Dependent
Variable
GSET3

DSET3

BDLST3

95% Confidence Interval
for Difference
Lower
Upper
Bound
Bound
33.70
36.32

Group
Membership
Group One

Mean

Std. Error

35.01

.65

Group Two

32.94

.68

31.56

34.31

Group One

101.68

1.73

98.18

105.19

Group Two

94.85

1.82

91.17

98.53

Group One

75.86

2.12

71.57

80.15

Group Two

76.38

2.22

71.87

80.89

Note: Group one is the computer group and Group two is the classroom group.
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Table 30. Pairwise Comparisons for Groups One and Two Controlling for Time 1
Dependent
Variable
GSET3

DSEST3

BDLST3

Group
Membership
(I)
Group One

Group
Membership
(J)
Group Two

Group Two

Group One

Group One

Mean
Difference
(I – J)
2.07

Standard
Error

Significance

.95

.036

-2.07

.95

.036

Group Two

6.84

2.54

.011

Group Two

Group One

-6.84

2.54

.011

Group One

Group Two

-.52

3.12

.87

Group Two

Group One

.52

3.12

.87

Note: Group One is the computer group and Group Two is the classroom group.
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To display comparisons, the individual groups’ adjusted means for GSES, DSES, and
BDLS® for the three different time periods are displayed in Figures 7, 8, and 9. (Note:
Group 3 means are not adjusted mean scores at Time 3).

GSES
36
35
34
33
32
31
30
Time 1

Time 2
Group 1

Group 2

Time 3
Group 3

Figure 7. Adjusted Means for GSES Scores
Note: Group 3 scores at Time 3 represent unadjusted mean scores.
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DSES
120
100
80
60
40
20
0
Time 1

Time 2
Group 1

Group 2

Time 3
Group 3

Figure 8. Adjusted Mean Scores for DSES
Note: Group 3 scores at Time 3 represent unadjusted mean scores.

Percent

BDLS
90
80
70
60
50
40
30
20
10
0
Time 1

Time 2
Group 1

Group 2

Time 3
Group 3

Figure 9. Adjusted Mean Scores for BDLS
Note: Group 3 scores at Time 3 represent unadjusted mean scores.
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Comparison of Group Pass or Fail BDLS Scores
To further evaluate differences between groups related to teaching method, a
crosstabulation between BDLS® scores and group membership was performed. The
BDLS® total score was re-coded into a dichotomous variable, i.e., pass or did not pass. A
score of at least 80% was considered a passing score, and anything below 80% was
considered not passing. The new dichotomous variable was coded as DBDLS, with 0 = did
not pass and 1 = did pass.
At pretest, only one participant in the computer group and none in the classroom
group passed the BDLS® exam. At posttest, 26 participants (89.7%) in Group One
(computer) passed the exam. For Group Two (classroom), 19 (67.9%) participants passed the
exam. None of the participants in Group 3 (control) passed the exam prior to the learning
intervention at Time 3. These results show a statistically significant difference between
groups in terms of number of people who passed with Χ2 (2, N = 82) = 46.475, p < .001.
Results are shown in Table 27. A crosstabulation between BDLS® scores and Groups One
and Two without Group Three also was performed and showed similar results with Χ2 (1, n =
57) = 4.073, p = .044. Table 28 shows the results.
One-month follow-up testing was completed by 22 (76.3%) and 20 (70.7%)
participants from groups 1 and 2 respectively. Of these, 11 participants (50%) passed the
follow-up exam for Group One and 9 participants (45%) for Group Two. There was no
statistically significant difference between Group One and Two at one-month follow-up with
Χ2 (1, n = 42) = .105, p = .746. These results suggest that relative to the questions posed by
the BDLS® exam, comparable learning was retained by both groups. This statement
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assumes that those who dropped out were similar in the two experimental groups. See Table
29 for results.
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Table 31. Crosstabulation Groups 1, 2, 3 at Time 2
Group Membership

DBDLST2

Fail

Pass

Total

Group One

Group Two

Group Three

Total

Count

3

9

25

37

Expected Count

13.1

12.6

11.3

37.0

% within Group

10.3%

32.1%

100.0%

45.1%

Count

26

19

0

45

Expected Count

15.9

15.4

13.7

45.0

% within Group

89.7%

67.9%

0%

54.9%

Count

29

28

25

82

Expected Count

29.0

28.0

25.0

82.0

% within Group

100.0%

100.0%

100%

100.0%

Note: Group One is the computer group, Group Two is the classroom group, and Group
Three comprises the control group.
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Table 32. Crosstabulation Groups 1 and 2 at Time 2
Group Membership

DBDLST2

Fail

Pass

Total

Group One

Group Two

Total

Count

3

9

12

Expected Count

6.1

5.9

12.0

% within Group

10.3%

32.1%

21.1%

Count

26

19

45

Expected Count

22.9

22.1

45.0

% within Group

89.7%

67.9%

78.9%

Count

29

28

57

Expected Count

29.0

28.0

57.0

% within Group

100.0%

100.0%

100.0%

Note: Group One is the computer group and Group Two is the classroom group.
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Table 33. Crosstabulation Groups 1 and 2 at Time 3
Group Membership

DBDLST3

Fail

Pass

Total

Group One

Group Two

Total

Count

11

11

22

% within Group

50.0%

55.0%

52.4%

Count

11

9

45

% within Group

50.0%

45.0%

47.6%

Count

22

20

42

% within Group

100.0%

100.0%

100.0%

Note: Group One is the computer group and Group Two is the classroom group.
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Another interesting finding of this study involved the control group mean scores at
Time 3. Participants had the option of taking the BDLS® classroom course after Time 1 and
Time 2 measurements. After the course, all participants completed the BDLS® exam as part
of certification requirements. Their pre-test (Time 2) and post-test (Time 3) scores were
virtually identical to the two experimental groups. Figure 1 depicts the scores for all three
groups’ pre and post-course.

Figure 10. BDLS Pretest and Posttest Scores All Groups
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Course Evaluation
Comments of note in the course evaluation included satisfaction with course content,
overall satisfaction with training, and preference for a particular mode of training
administration. The instructor evaluation form comprised 16 questions covering 8 major
topic headings. Questions in each content area were phrased “demonstrated knowledge of the
subject area” and “presented in a manner that facilitates learning”. Questions were scored on
a 5-point Likert scale and anchored by strongly agree (5) and strongly disagree (1). Overall
satisfaction ratings consisted of 7 questions scored on a scale of 1 to 10, with 10 representing
100% satisfaction and 1 representing 10% satisfaction. These questions concerned the
educational value of the activity, the facility, course coordination, registration, preference for
instruction or computer course, and anticipated change for participants’ practice. Participants
also give the course an overall percent satisfaction rating. Room for comments and
suggestions are provided, and a global self-report rating of pre and post-course knowledge is
requested.
Overall satisfaction reported by participants in all conditions was high. Group One
(computer) and Two (classroom) groups reported satisfaction with the educational content of
87.5% and 90.4% respectively. Overall satisfaction for the training experience was 88.4%
and 88.5% for the computer and classroom groups, respectively. The control group’s
satisfaction with content was 96%, and overall satisfaction was 94.4%. Sixty percent (n = 15)
of subjects in the computer condition reported a strong preference for computer instruction,
while only 7 participants (15.8%) in the classroom groups expressed a strong desire to have
training on the computer. Interestingly, post-hoc preference for training conditions largely
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seems to follow the training experience. One other noteworthy point is that both classroom
groups rated the method of instruction favorably. This part of the instructor evaluation (i.e.,
demonstrated knowledge of subject area) was not applicable to the computer group.

Summary
Taken together, this section reflects the overall findings of the study as follows:
1. The sample demographics were characteristic of East Tennessee nurses. However,
East Tennessee nurses may not reflect a wide variety of culture and gender.
2. General Self-Efficacy Scale psychometrics for the current population were consistent
with previously obtained values.
3. The initial measure of Disaster Self-Efficacy Scale was piloted. The psychometrics of
the measure are promising. Further development and validity are called for.
4. The initial psychometric properties of the Basic Disaster Life Support TM exam
showed disappointing results.
5. Item-difficulty results showed that participants’ scores were likely too high at pretest.
Since pretest knowledge does not constitute learning from the course, the exam does
not appear to have measured all relevant content.
6. Instrument correlations showed that the DSES and GSES exhibited a strong, positive
correlation. The DSES and BDLS® measures had strong, positive correlation at Time
2. The GSES and BDLS® did not demonstrate an overall statistically significant
correlation.
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7. A statistically significant difference between groups was noted at pretest, even though
one was not anticipated given the random assignment. Because of this, a MANCOVA
while controlling for pretest scores was conducted. The experimental group
participants scored higher on the BDLS® exam than the control group before
intervention.
8. Results of the MANCOVA when controlling for pretest scores showed that both
experimental groups knew more following training than the control group, but neither
experimental group proved superior.
9. Crosstabulations showed that although the computer group exceeded the classroom
group in learning at post-test, these differences disappeared at follow up. More
computer class participants passed the BDLS® test at Time 2, but at Time 3 the
groups were equal.
10. Scores from the control group post-course classroom instruction exactly mirrored
scores from the experimental groups. These results further demonstrate effectiveness
of BDLS® course and consistency of measures.
11. All groups expressed high levels of satisfaction with the BDLS® course, regardless
of level of instruction.
The following chapter will expand upon these results.
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CHAPTER FIVE: DISCUSSION
The purpose of this chapter is to provide a discussion of the results of the study. This
chapter will begin with a discussion of the sample demographics. The General Self-Efficacy
measure will then be reviewed. The Disaster Self-Efficacy scale will be evaluated and the
relation of DSES, GSES, and BDLS® detailed. Psychometrics and characteristics of the
BDLS® exam will then be examined. Results from the comparison of two teaching methods
for disaster education will be considered. Discussion of course evaluation comments will
follow. The chapter will end with a summary of implications of the study, significance to
nursing, and ideas for future research.

Group Membership Description
As previously stated, participant nurses were assigned randomly to one of three
groups: computer, classroom, or control group. There were three testing times: Time One
yielded a pre-test score for all groups. Time Two gathered a post-training score for both the
computer and classroom groups. Time Two scores were also obtained for the control group.
These scores reflected the passage of a time interval, yet no training occurred prior to Time
Two testing in the control group. As part of an incentive to participate in the study, the
control group was subsequently offered an opportunity to take the BDLS® course after the
Time Two testing periods. BDLS® certification requires successful completion of the
BDLS® exam, which was administered to the control group post-course. Therefore, Time
Three scores represented follow-up scores for both the computer and classroom groups and
post-test scores for the control group.
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Equal numbers of participants were assigned to each group. However, attrition
occurred in all groups. Though cancellations were noted in all three groups, the control group
had the largest number of cancellations (n = 10). For the present study, several possible
explanations could account for the individual group cancellations. The group classes were
offered as a single, 8-hour Saturday training session. Randomization occurred in early
October, followed by experimental group classes in late October and in November. The
control group incentive course was deferred until early December, which was during the
holiday season. The increased number of cancellations for the control group may have
resulted both from the longer wait between randomization and training and the competing
demands of the holiday season. Indeed, such attrition is often the case with control groups
who must wait for the desired conditions or treatments (Cook & Campbell, 1979).
Group attrition may have contributed to group differences because the groups were
not equal at pretest. Both the computer and classroom groups had higher pretest scores than
the control group. Whether this difference was due to knowledge or effort is unclear. The
control group also had lower disaster self-efficacy scores than the computer group. Again,
this pattern could reflect either knowledge or some competing motivation factors. Another
explanation could be due to the way pretest measures were obtained for the control group.
Due to the travel distances involved, some control group participants (n = 5) took pretest
measures by telephone. It is possible that not seeing the tests caused a decrement in
performance, as participants did not have the opportunity to look at test questions.
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Additional attrition was noted at follow-up. One month follow-up testing was
completed by 22 (76.3%) nurses in the computer group and 20 (70.7%) in the classroom
group. There was no follow-up for the control group.

Participant Demographics
Although not ideal, it is hardly surprising that the present sample of East Tennessee
nurses was mostly comprised of white females. Yet compared to the population parameters
of Tennessee nurses, this sample is unremarkable. According to the Tennessee Center of
Nursing (2010), the state’s 2010 registered nurse workforce consists of 91% females and 9%
male; 88.7% white, 8% African-American, and 1.7% Asian. In the present study, females
comprised 83% and males 17% of the sample. Only two nurses in the present sample
reported Asian race and none reported being African-American.
Participants ranged in age from 23 to 66 years. Yet roughly half of the sample was
from 45 to 53 years of age. This frequency may reflect the national trend toward an aging
nursing workforce (Auerbach, Buerhaus, & Staiger, 2007). Other interpretations are also
possible. For example, it may be that seasoned nurses are most likely to be called upon
during times of emergency and thus recognize a need for disaster education training. It may
also be that nurses with life experience and many financial obligations also appreciate the
opportunity for free training and low cost CEUs on a topic of interest. Furthermore, it may be
that experienced nurses have a broader world view, are more aware of international events
such as disasters, or are otherwise more attuned to their moral obligation to use their well
developed skills to help society. Additional demographic factors may account for
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participation in this study. Younger nurses may be more likely to have young children or
family circumstances which compete with weekend training opportunities (Gould, Dry, &
Berridge, 2007).
There is a fairly even distribution of years of experience across the sample. Thirtyone percent reported 10 or less years of experience, 27% reported 11-20 years experience,
and 42% had over 20 years experience. It is perhaps noteworthy that one third of the sample
had over 25 years of experience. It may well be the case that seasoned nurses seek out
training simply to become more rounded professionals or as stated above, their experience
has taught them the value of disaster education.
Regarding nurse credentials, 6% of the sample had a diploma, 33% had an Associates
degree, 44% had a Bachelors degree and 17% had a Masters degree. No participant had a
PhD or Doctorate of Nursing Practice degree. Interestingly, over 85% of the present sample
reported having at least one specialty certification. This number suggests that this group
consisted of motivated, high-achieving nurses. In fact, many of the participants declined the
optional, low-cost CEU hours, stating that they did not need them. Some studies have
indicated that nurses may participate in continuing education simply as a desire to further
their knowledge (O’Conner, 1992; Waddell, 1993). Thus, we may presume that at least for
some in the sample, their participation resulted from an interest in learning, not simply the
need for continuing education credit.
Nurses from a wide variety of practice settings participated in the study. Emergency
room nurses, most likely first in the hospital to encounter disaster victims, accounted for 18%
of the sample. Critical Care nurses also accounted for 18% of the sample. Given that ER
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nurses would likely be among the first responders to emergencies and that many disaster
victims might end up in critical care (Greenberg et al., 2002), this number might appear
lower than anticipated. Although the ER and acute care nurses had likely received previous
disaster response training, it is possible that they recognized the desirability of additional
training. Or perhaps they simply viewed the BDLS® course as a useful supplement to their
previous training. The broad-based response from non-emergency personnel suggests
recognition that disaster response training is a worthwhile and desirable pursuit regardless of
specialty area. This overall higher number of non-emergency personnel taking advantage of
disaster response training is interesting, since research shows that respondents who work in
high-risk areas may be more motivated to learn emergency response than those who do not
(Hopstock, 2008).
Twenty percent of the present sample reported having responded to previous
disasters. These individuals who either dealt with disasters at work or traveled to disaster
sites would likely have a broader variety of experience. It appears clear, however, that their
participation resulted from the recognition that further training was desirable. Since East
Tennessee has not been subject to disasters in recent years, it makes sense that relatively few
nurses have responded to disasters locally. Most experience likely involved travel to disaster
sites such as Hurricane Katrina, the World Trade Center, or to international locations such as
Haiti or Japan. Yet, the majority of participants had never responded to disaster. Clearly, both
groups perceived a disaster response training course to be beneficial.
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General Self-Efficacy Measures
General Self Efficacy refers to a person’s expectations about successful performance
of a range of activities (Schwarzer, 1994). The general self-efficacy scale (GSES) is used to
assess a person’s beliefs in his or her ability to handle new or difficult tasks in a variety of
different domains. Thus, the GSES assesses a person’s broad sense of personal competence
to deal effectively with situations.
GSES Reliability Testing
The GSES has previously been evaluated for internal consistency reliability (Scholtz
et al., 2002). The present study alpha of .82, .91, and .90 at Time One, Two, and Three
respectively are consistent with previous findings.
Item-total statistics were measured for the three time periods. The corrected item-total
correlation scores showed an overall correlation above the acceptable minimum score of .30
with the exception of GSES item 2 (“If someone opposes me, I can find the means and ways
to get what I want”) at Time 1 and 3. A lower corrected-item correlation means the item is
not measuring the same thing the rest of the instrument is trying to measure (Fishman &
Galguera, 2003). This item also was the only item that if deleted improved overall reliability.
Why this item indicated a problem is not clear, though it may be related to the sample
demographics. Given a different sample, this item may have scored differently and not
indicated a problem with overall item statistics. It could also be that the question was
ambiguous or confusing to some participants.
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Overall, the GSES demonstrated good internal consistency reliability. Since this
measure has demonstrated good reliability in previous studies and in the present study, it was
considered a useful tool in evaluating the DSES measure under development.
Disaster Self-Efficacy Measures
As above, Schwarzer (1994) and Sherer et al. (1982) both developed measures of
what they referred to as GSE. Bandura (1977), who developed the concept of self-efficacy,
viewed self-efficacy as specific rather than general. Yet specific self-efficacy measures tend
to correlate positively with GSE (Schwarzer & Sherer). We can conclude that there is some
overlap of the constructs. That is, to some extent they appear to be measuring a common
construct.
As discussed in Chapter 2, self-efficacy was first introduced by Bandura (1977) as
part of Social Cognitive Theory, which attempts to explain and predict human behavior. Selfefficacy reflects a person’s belief in his or her ability to perform a given task. As such, it
influences people’s decisions to take action. Self-efficacy is the belief in one’s ability to
perform a given behavior necessary to reach a desired goal or outcome. People tend to pursue
tasks they believe they can accomplish and avoid ones they feel exceed their ability
(Bandura). Self-efficacy affects the amount of effort dedicated to completing a given task and
also affects both motivation and persistence.
According to Bandura (1997), self-efficacy is neither a trait nor a generalized
response. Rather, it is specific to a given behavior and varies depending on the actual task
and difficulties encountered when performing the behavior. For example, an individual may
feel confident in his or her ability to administer medications in an emergency situation but
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have no confidence in performing cardiopulmonary resuscitation (CPR). Self-efficacy also
reflects the basis of a person’s belief to control his or her situation, because these beliefs will
determine how much effort is spent in adapting. Self-efficacy is not about controlling the
world; it is about feeling comfortable with what we can do in a given situation. Thus, the
more a person feels comfortable in both predicting and controlling difficult situations, the
less anxious he or she will be in responding to comparable difficult circumstances (Bandura).
According to Cheraghi et al. (2009), it is more valuable to assess specific nursing
self-efficacy, which has a more practical applicability, than general self-efficacy. Bandura’s
model remains the original and perhaps most useful formulation of self-efficacy for
application to specific types of learning environments or task completion. It has more direct
application because it requires less inference than more recent general measures. Thus, for
both specificity of inquiry and use as a research tool, the present DSES measure is seen as
more in line with the original formulation of self-efficacy than general measures.
Disaster Self-Efficacy Scale (DSES) Psychometric Testing
For purposes of this study, disaster self-efficacy was broadly defined as an
individual’s confidence in their ability to respond to a disaster. Since disasters must always
take a specific form, there are numerous areas which require representation on a measure of
disaster self-efficacy. These include the spectrum of disasters covered by BDLS®, i.e.
nuclear, radiological, chemical, biological, explosive, and natural. Such a wide-ranging
disaster response self-efficacy measure could be useful in several ways. First, it could
provide a tool to gauge people’s confidence in responding to a variety of disaster scenarios.
Second, such a measure could be used both to identify and target specific training needs.
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Third, the measure could be used as a self-assessment tool to be correlated with actual
performance in disaster.
Reliability. Researchers have pointed out the need for good psychometrics for selfreport measures (Wilkinson, Roberts, & While, 2010). Psychometric properties of the DSES
reflect an internal reliability coefficient alpha of > .94. This constitutes excellent internal
consistency reliability.
Test-retest for the DSES between Time 1 and 2 showed a strong correlation (r = .72,
p < .001), indicating that total scores were consistent over time. Item-total statistics were
measured for the three time periods. Corrected item-total correlations all exceeded the
minimum of .30 for all test administrations. In fact, most of the correlations were well over
.50, indicating strong individual items for the overall scale. The alpha-if-item deleted
correlation showed no problems, indicating that none of the items needed to be deleted to
make the scale more reliable. These results support the reliability of the scale.
Validity. It is reasonable to expect that a person’s general sense of self-efficacy may
be related to self-efficacy in novel situations (Jerusalem & Schwarzer, 1992). GSE is
proposed to be an enduring or trait-like belief in individual competence, as opposed to the
state-like belief conceptualized by Bandura. Nonetheless, the two conceptualizations of selfefficacy are not entirely distinct. Evidence suggests that GSE and task-specific self-efficacy
are positively correlated (Sherer et al., 1982). Thus, the present study anticipated a positive
correlation between the GSES and the DSES.
And as might be anticipated based on the two theories, the GSES and DSES scores
correlated at between .50 and .60, with statistical significance of p < .001. Thus, we see that
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the two scales appear to be drawing from similar yet distinct domains. Given that each is a
measure of one of the related but differing theoretical constructs, this correlation both fits
well with what we would anticipate and supports the convergent validity of the DSES.
By comparison, the DSES and BDLS® measure different, yet related domains.
DSES and BDLS® correlated at .38 (p < .001) at Time 1 compared to GSES and DSES that
correlated at .50 (p < .001). DSES and BDLS® also demonstrated a nonstatistically
significant relationship of .18 at Time 3 compared to .60 between GSES and DSES. The
lower correlations between DSES and BDLS® compared to GSES and DSES provide
evidence of discriminant validity for both DSES and BDLS® instruments. It should be
noted that a statistically significant correlation occurred at Time 2 for DSES and BDLS®
(r = .68, p < .001). The reason for the increased correlation between DSES and BDLS® at
Time 2 may have been influenced by the learning intervention that took place for the
experimental groups.
In summary, preliminary psychometric data suggest a coherent, internally consistent
DSES measure with strong items. Further validation studies using larger and more diverse
samples will be beneficial in demonstrating psychometric properties of the measure.
Additional research will be required to demonstrate both reliability and validity with larger,
broader-based samples. Based on the present data, this instrument represents a good starting
point for a measure of disaster self-efficacy.
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Basic Disaster Life Support TM Instrument
A key element in this research was validation and reliability testing of the BDLS®
instrument. Many different concepts and content areas are included in the BDLS® exam.
The BDLS® course is an established, useful training program that is particularly important
in areas where a number of potential disasters are possible. East Tennessee is just such an
area. This discussion will focus primarily on the BDLS® exam from a psychometric
standpoint.
BDLS® Instrument Psychometrics
Reliability. The BDLS® exam demonstrated inconsistent internal consistency
reliability. At Time 1, the Cronbach’s alpha yielded a value of .55, followed by .81 at Time
2, and .50 at Time 3. These results may not be surprising, since a learning intervention
occurred for experimental group prior to Time 2. Scores rose dramatically, as participants’
results reflected increased knowledge and less guessing. This consistent pattern of
responding yielded a higher alpha, which unfortunately did not persist at follow-up. P-values
at both pre-test and follow-up reflect a pattern which might suggest participants’ scores
contained a high proportion of guessing. The phrasing of test items can contribute to or
detract from the reliability of an instrument. Clear, concise items would yield more consistent
responses than ambiguous, confusing test items (Fishman, & Galguera, 2003). In this
research, it is possible that items which were unclear at pre-test were clarified with content
received from the class, leading to more consistent responses at Time 2.
The test-retest correlation between BDLS® scores for experimental groups at Time
1 and Time 2 was .52. This value was statistically significant (p < .001), but results may be
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misleading due to the learning intervention. A further analysis was performed on the control
group, with test-retest reliability performed in the absence of a learning intervention. The
resulting alpha of .46 was significant at p = .019. Despite reaching statistical significance, the
test-retest data reflect cause for concern regarding the stability of the instrument.
Item-total statistics also were calculated for the three different time periods. The
corrected item total correlations showed 4 items at Time 1, 13 items at Time 2, and 4 items at
Time 3 that were above the minimum acceptable score of .30, meaning that many items on
the test had weak correlation to the BDLS® test as a whole. The Cronbach’s alpha indicated
there were 5 items at Time 1 and 7 items at Time 3 that could be deleted to improve internal
consistency. No items at Time 2 indicated a need for deletion. Yet simple item deletion
cannot address the structural challenges of the instrument.
Challenges to reliability may well stem in part from varying item-response formats
across the test. The test has 4-option multiple-choice items (n = 16), true-false questions (n =
6), 4-option multiple-choice with an “all of the above” option (n = 4), and a variety of 4choice questions with the option of “which is true”, “which is false”, “all are true except”,
and “which is not true” (n = 6). Different groups have been shown to respond differently to
items based on how items are phrased (Fishman, & Galguera, 2003). A test whose items all
have the same format (i.e., 4 or 5-option multiple choice) permit participants to focus on the
questions. A constantly changing response format such as the BDLS® test requires
significant attention to the way the questions are phrased and less attention to actual content.
Yet one would hope that content knowledge would be of paramount importance. This format
presents problems both to participants and to internal consistency (Fishman & Galguera).
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One cannot be sure that wrong answers are not in part due to incorrect reading of the
question. Another possible explanation is that the BDLS® items measure multiple
constructs rather than a single construct. Because the sample size in this study was too small
to do a proper factor analysis, this possibility could not be explored. Within the limits of this
study, it can be stated that a complete validation study of the instrument would be appropriate
and in order.
As previously stated, BDLS® was correlated with GSES and DSES. Results showed
lower correlations between DSES and BDLS® compared to GSES and DSES, which
provides evidence of discriminant validity. In addition, a correlation was also performed
between BDLS® pretest scores and participants with prior disaster experience and prior
disaster education training. Results showed a moderate, positive relationship for both, which
provides some support for construct validity of BDLS® . These results will be discussed later
in this chapter.
Item Difficulty and Analysis. P-values reflect the percentage of respondents who
answered an item correctly. Thus, a p-value of .90 means 90% answered correctly while a pvalue of .10 corresponds to 10% correct responses. Higher p-values generally indicate easier
items while lower p-values correspond to more difficult items (Waltz et al., 2005). The
BDLS® exam contains 31 items. Of the 31, 14 items reflect p-values of .70 or higher at
pretest.
Item-difficulty (p-value) does not serve as a perfect measure of a test. Yet they can be
helpful in developing good measures. In the present study, items with initial p-values
averaging over .70 are suspected of being too easy. When 70% of the sample gets the item
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correct before training, the item is likely a poor discriminator of course learning. Fourteen
items reflected p-values averaging greater than .70 at pretest: items 1, 3, 12, 14, 15, 16, 17,
19, 20, 22, 26, 27, 29, and 31. Thus, 45.2% of the BDLS® exam items were answered
correctly at pretest by over 70% of respondents. Yet given the previous training and
experience of the sample, these results may not be reflective of a typical training course,
which might be expected to contain a higher percentage of new nurses or students.
Such high p-values at pretest suggest either that items are too easy or that many
participants are already familiar with significant material asked on the test. High initial pvalues limit potential ability to test learning because significant increases in p-values are not
possible (Fishman & Galguera, 2003). Several item p-values on the BDLS® test were 1.0 at
posttest (n = 6 for computer group, n = 5 for classroom). The many more moderate p-value
items, those where scores increased dramatically, appear to be the only true source of
observed learning for the present sample.
Demonstrated Learning
Learning was conceptually defined for this study as being an increase in knowledge
following an instructional intervention. Learning was operationally defined for this study as
being an increase in performance on the BDLS® test. Therefore, the following section will
attempt to characterize learning as reflected by the BDLS® test.
The clearest demonstration of learning from the BDLS® course may be seen in the
items whose p-value increased following the learning intervention (n = 18). For the computer
group, 4 item p-values increased by at least .20, 6 increased by at least .30, 6 increased by at
least .40, and 2 increased by at least .50. For the classroom group, 6 items increased by at
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least .20, 5 items increased by at least .30, 1 item increased by at least .40, 3 items increased
by at least .50 and 3 items increased by at least .60, indicating that notable knowledge was
acquired through the BDLS® course. Perhaps sadly, much of the decline seen at follow-up
is attributable to these same items. Seven items for the computer group and 6 items for the
classroom group reflected p-value decreases of greater than .20 at follow-up possibly
indicating diminished learning retention beyond a few weeks. Since individual item-level
data is fairly unreliable, we should interpret these results with caution.
Content areas that showed p-value increases between pre and post test for both groups
included items regarding natural disasters, triage, and treatment of nerve agents. Both groups
demonstrated lack of retention at 30-day follow-up on specific medication treatments for
both chemical and nerve agents. Recognition of signs and symptoms for biological agents
was also not demonstrated between groups at follow-up. This lack of retention may be a
starting point for take-home quick reviews to ensure nurses have access to the information
should they need it.

BDLS Instrument Observations
The test appears to sample from two relatively distinct domains: common
knowledge/common sense and disaster knowledge. Relative to common sense, questions
generally reflect pretest p-values > .70. These scores are high prior to our intervention, and
remain high afterwards. They appear to reflect knowledge that is already part of the nurses’
repertoire. Examples include common-sense or basic nursing items which are exemplified by
Items 3, 12, 15, and 22.
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For disaster knowledge, questions average at pretest much closer to chance. Scores
close to chance (i.e., p = .25 for multiple choice and p = .50 for true-false questions) reflect
material that is not known to respondents (Waltz, 2005). It is these items which reflect the
greatest increases following intervention. These same items show decreases at follow-up.
To the extent that test questions are drawn from the realm of common knowledge and
common sense as reflected in this sample, they will be answered at pretest correctly by
people who have not taken the course. To the extent that these items are known before
training, they are not indicators of learning from the course. Therefore, such items should be
removed from the test and replaced by items that better reflect content which was acquired in
class or on computer. In addition, some content areas that were covered in the course were
not tested on the exam. For example, there were no questions about psychosocial aspects of
disaster response on the BDLS® exam.
The BDLS® test showed mixed results in terms of both item difficulty and item
discrimination. A high percentage of items were too easy as demonstrated by the elevated
number of items with over 70% correct responses at pretest. Whether items were
intentionally developed this way is not answerable by this study. It may be the case that
BDLS® test developers intended to have some easier items. It is clear from the course itself
that the experts who developed BDLS® have covered the full spectrum of disaster response
training and consider all aspects of disaster response to be important.
Yet it is equally clear from the BDLS® exam that comparable care was not taken in
development of the test. Many items appear too easy. Some critical content areas, such as
psychosocial and public health are not tested at all. Some items were too difficult, or simply
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demonstrated no increase in learning between testing intervals. For example, Question 2 is a
highly complex question. It poses 6 symptoms and asks the appropriate “management”. The
4 possible answers all start with “Observation and”, then add very specific combinations.
Question 10 regards detection and treatment of cyanide victims, and asks which of four
options is True. Each answer is long, with considerable detail. Question 13 is the only “all of
the above” question that has an answer that is not “all of the above”.
Some attention by test developers is needed to determine whether the items are too
difficult or just badly worded. The BDLS® exam as it currently exists does not sufficiently
sample the domain of disaster response. Therefore, it seems reasonable to suggest that
BDLS® test developers review many of these items to identify exactly what is considered
important enough information for healthcare providers to both learn and retain, to make sure
that the full range of relevant content is represented, and that irrelevant content is not.
In summary, this study proposed to compare computer versus classroom methods of
teaching BDLS®, using the BDLS® exam to assess learning. The study was successful in
achieving that aim. However, the research accomplished much more. Since the BDLS®
exam has no systematically, formally tested or published reliability and validity data, it was
necessary to also examine properties of the test. As such, the BDLS® exam reliability and
validity findings obtained as part of this research should be considered as an initial rather
than a definitive analysis. No presumption is made that the current evaluation of the BDLS®
test is conclusive. A far larger and more balanced sample is required for such a
comprehensive evaluation. That fact that the psychometrics in this study were less than ideal
provides an appropriate rationale for larger-scale study of the instrument. Furthermore, item
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modification and validation studies should be undertaken to ensure that the final BDLS®
exam meets currently accepted guidelines for such measures. Given the limitations in
reliability scores in the current sample, we must interpret comparisons between teaching
methods based on the BDLS® test with caution. With that required caveat, that next section
will answer the initial research questions, to the extent the measure allows.
Answers to Research Questions
Research Question 1: Do those participants with higher general self-efficacy have greater
disaster response knowledge?
One question posed by this study was whether nurses who reported high general selfefficacy scored higher on the BDLS® exam. The precursors for GSES have not been
identified. Therefore, if we liken GSE to self-confidence, we might conclude that more
confident, self-assured people might either know more or do better in a learning activity such
as BDLS® But this did not appear to be the case.
Based on obtained data, GSE scores positively correlated with BDLS® scores only
at Time 2 (r = .257, p = .025). Thus, there was no statistically significant correlation
between GSES and disaster knowledge at pretest. A possible explanation is that internal
consistency reliability of the BDLS® exam was poor at pretest and unreliability attenuates
correlations (Stevens, 2009). Thus, these correlations should be interpreted with caution.
It is interesting that the substantially higher BDLS® scores at Time 2 provided a
relatively low correlation with GSES scores, which reached statistical significance. Yet the
low correlation suggests that the relationship merits only cursory research attention. As the
follow-up scores mirror those at pretest, it is concluded that though a correlation at Time 2
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was noted, it was not sufficiently robust to warrant further investigation. In essence, GSE is a
stable trait which does not correlate well with BDLS®. Thus, higher GSE scores are not
associated with higher BDLS® scores.
Research Question 2: Did participants who received disaster instruction have greater selfefficacy scores than those who did not?
Since two aspects of self-efficacy were examined, this question must be answered in
two parts. First will be disaster self-efficacy (DSES). Results showed that when controlling
for pretest scores, both experimental groups had higher mean DSES posttest scores than the
control group, i.e., the computer group’s DSES mean score was 29 points higher than the
control group, and the classroom group’s DSES mean scores were 26 points higher than the
control group. Both reached statistical significance.
The increased DSES scores indicate that nurses feel more confident in disaster
preparedness following training. In this case, the training included an all-hazards approach.
The comprehensive nature of this course likely contributed to the increased scores.
Regardless, it is clear that the DSES measure did exactly what it is supposed to do: indicate
whether nurses feel more confident about possible disaster response following training.
In addition, results also showed that though BDLS® scores decreased for both
experimental groups at follow-up, DSES scores stayed relatively unchanged. This is
interesting, since it indicates that even though knowledge scores dropped, the nurses still felt
confident in their ability to respond to disaster. One possible explanation is that they may not
have realized that their knowledge scores dropped. Another possible reason for sustained
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confidence is that their knowledge from the course was intact, but that BDLS® test was not
sufficiently sensitive to identify this.
As training applies to General Self-Efficacy, changes in self-efficacy scores were
examined for the various groups. Results showed that there was a statistically significant
difference in GSES scores between the groups at Time 2 and Time 3. More specifically, the
computer group showed higher GSES scores than both the classroom and control groups at
Time 2 and higher GSES scores than the computer group at Time 3. However, this difference
resulted only in an increase mean score of 1.7 between the computer and classroom group
and 2.2 between the computer and control group (out of 40 possible points) at Time 2 and an
increase in mean scores of only 2.1 at Time 3. Therefore, it appears that overall GSES scores
essentially did not change for any group. In comparison, DSES scores increased dramatically
for all groups after training. Such results actually support both Jerusalem and Schwarzer
(1994) and Bandura (1977). The theoretically enduring trait of GSE stayed constant, while
the specific task efficacy improved following relevant training. Thus, the present data appear
to support both theories of self-efficacy.
Research Question 3 and 4:
Was there a difference in disaster response knowledge for participants (experimental) who
received face-to-face versus computer instruction? Did participants (experimental) who
received disaster instruction have greater disaster response knowledge than those who did
not (control)?
These two questions were the primary research questions motivating the present study
and had to do with a comparison between computer-based and classroom-based instruction
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for disaster response education. To examine both these questions, a MANCOVA was
conducted, so these questions will be answered together.
Results from the MANCOVA of posttest scores while controlling for pretest scores
showed that both experimental groups had statistically significantly higher posttest BDLS®
scores than the control group. The computer group’s posttest mean score was 26 points
higher than the mean score for the control group, which is a large difference. The classroom
group demonstrated statistically higher posttest BDLS® scores in comparison to the control
group as well, by 24 points. If an analogy to conventional grading was used (i.e. A, B, C, D),
this difference equates to an increase of two grades (from a C to A grade, or from a fail to a
pass). In addition, when controlling for pretest scores, there was only a 2 point difference
between the computer and classroom groups’ mean scores and this difference was not
statistically significant. Thus, it can be said that there were no differences seen between the
two experimental groups at posttest.
However, a crosstabulation was conducted to determine proportional differences
between the two experimental groups. At posttest, 90% of the computer group (26 of 29
participants) passed the BDLS® exam versus 70% (19 of 28 participants) of the classroom
group. These differences were statistically significant (p < .001). Thus, the computer group
demonstrated a statistically significant difference in terms of number of participants who
passed the exam immediately post-test compared to the classroom group.
Yet there was no statistically significant difference in mean BDLS® scores at
follow-up between the two experimental groups when controlling for pretest scores. This
lack of difference indicates that both groups experienced comparable decreases in knowledge
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as reflected in BDLS® scores, but overall, the computer group forgot more information.
Therefore, despite an apparent immediate post-test benefit to the computer group, at followup the computer and classroom instruction groups were equal in knowledge retention. In
terms of retained knowledge, the computer group held no advantage.
Taken together, the current study found: a) no statistically significant difference in
learning between the two experimental conditions, and b) both experimental groups show a
statistically significant difference in learning when compared to the control group. Therefore,
both experimental groups demonstrated comparable learning. While differences in the two
experimental groups’ mean scores did not reach statistical significance, the computer group
did reflect a statistically significant higher number of BDLS® passes than the classroom
group. This apparent difference in groups disappears at follow-up, when group means were
identical.
The present study points to the essential equivalence of the two methods of
instruction for BDLS®. Neither method appeared to provide superior results at post-test or
follow-up. Conceptually, it makes sense that the same content presented in two ways would
yield comparable test scores. Comparable scores on the BDLS® exam means that for the
details evaluated by the test, the programs were not distinguishable. That each condition
would result in comparable scores on the BDLS® test may not be surprising, given that the
groups were presented the same information and evaluated with the same test.
Yet proponents of Bandura’s self-efficacy theory might find it at least mildly
surprising that the classroom condition did not provide additional information which could
have resulted in higher scores. The classroom condition provided both individualized
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instructions and opportunities for questions to be answered by instructors. When a student
question results in additional explanations, details, and examples, classroom students may be
exposed to more knowledge than computer students. But unless the measure used for
evaluation is sensitive to this incidental learning, no difference will be seen on the exam.
Many long-term trainers might be skeptical that results from computer-based training
would be comparable to classroom training. And yet, to the extent that the exam measures
learning, the present study suggests that they are. If further studies with larger, more diverse
samples and more psychometrically solid evaluation tools produced comparable results, then
the implications for trainers will be significant. If e- BDLSTM learning is shown through valid
and reliable evaluation to be effective with different, more diverse samples, then training
delivered via computer could result in significant organizational savings. The difference in
hiring trainers and replacement staff versus providing training on company computers may
permit considerable savings of time, money, and company resources (Hlusko et al., 1998).
In summary, despite its weaknesses, the BDLS® test appears to be a useful measure
that is sensitive to learning. It establishes that significant learning took place for both
experimental groups as compared to the control group. Each group performed almost
identically at both pretest and posttest. Clearly, the score increase represents learning from
the BDLS® course, regardless of how it is taught. The notable score increase following
training is encouraging. If a larger, more diverse sample was tested in future research, it
would be interesting to see whether their pretest scores prove to be as high as in the present
sample.
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Research Question #5: Was there a difference in disaster response knowledge for
participants who received face-to-face versus computer instruction at 30-day follow-up?
As previously stated, one month follow-up testing was completed by 22 (76.3%) and
20 (70.7%) participants from groups 1 and 2 respectively. A MANCOVA was conducted to
determine overall differences between the two experimental groups at follow-up when
controlling for pretest scores. Results showed that there was not a statistically significant
difference in BDLS® scores between the two experimental groups. In fact, mean BDLS®
scores were almost identical, with Group 1 (computer) mean score of 75.86 and Group 2
(classroom) mean score of 76.38, indicating that the two groups could not be distinguished
by performance on the measure. The computer group experienced a slightly larger total score
decrease. Further, the crosstabulation between BDLS® and experimental groups at followup showed only 50% from the computer group and 45% from the classroom group passed,
with the computer group showing the largest drop from posttest proportions to follow-up.
Thus, it appears that neither methodology proved to be superior over the other in terms of
posttest and follow-up scores.
The posttest crosstabulations show that the computer group had a higher proportion of
participants that passed compared to the classroom group. This proportion could be because
they had more time to review the material, were able to skip material they were familiar with,
and concentrate on new material. Yet both groups showed a decrease between posttest and
follow-up scores. Given the previously discussed difficulty with items on the test and the fact
that at least three major content areas were not represented on the exam, it is possible that
meaningful inquiry regarding long-term retention must await a better evaluative instrument.
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BDLS® Scores, Prior Disaster Experience, and Prior Training
A correlation between BDLS® pretest scores and prior disaster experience and
training showed a moderately, statistically significant relationship. It is unsurprising that
nurses with prior disaster training or disaster experiences would attain higher scores on the
BDLS® exam at pretest. The relatively modest correlation suggests that though nurses with
prior disaster training or experience scored better at pre-test, the particulars of their previous
training and experience likely differed in substantial ways from the content covered by the
BDLS® exam questions. It is intuitively reasonable that either prior training or prior
experience would lead to better pretest scores. For precisely this reason, the statistics used in
analyzing data were chosen to account for these pretest differences.
This begs the question of whether anything else could account for high pretest scores.
The most satisfactory answer seems to be that many of the exam questions draw from the
realm of commonly-held knowledge and/or common sense. As previously discussed, one
simply does not need any disaster response training to answer many of the existing BDLS®
exam items correctly. It is precisely such “easy” or common sense items which should be
removed from the exam.

BDLS® Classroom versus Computer Formats
As discussed earlier, BDLS® offers a comprehensive approach to disaster training.
The program differs from disaster-related courses by its thoroughness. As an all-hazards
approach, BDLS® provides a comprehensive learning opportunity for people with or
without previous disaster response training. The in-depth nature of the program means that it
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is a stand-alone product. No additional content is required. Yet such a wide-ranging program
is not free from challenges. For people who are years removed from full-time student status,
a full day of training can be somewhat daunting.
Several participants in both conditions commented that the entire course on one day
was somewhat difficult, and that it would be better administered over a longer time in several
segments. Clearly, the BDLS® classroom course compresses a large amount of information
into what is subjectively experienced as a long day. For exactly this reason, and in light of
current-day realities in staff training, the future looks especially promising for classes such as
BDLS® that can be taught in more bite-sized chunks at times that can be tailored to
employees’ schedules. It must be noted that this is exactly what the authors of the computer
program envisioned. Yet practicalities of real-world research dictated that for purposes of
comparison in the present study, the two conditions were completed within a comparable
time frame. In everyday life, beyond the parameters of a research study, one would anticipate
smaller segments of instruction to better facilitate storage, consolidation, and ultimate recall
for most people, and be more convenient. The same expectations, of course, could logically
be applied to the classroom setting.
Traditional training methods have been classroom-based, which requires both
facilities and human resources. Traditional approaches also create challenges in the
workplace because the annual training required for credentialing, including healthcare
facility accreditation, has increased at the same time that staffing levels have decreased
(Harrington & Walker, 2003). As the nursing profession incorporates a new generation of
computer-savy learners, it is necessary to provide learning options suitable to this changing
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population (Woo & Kimmick, 2000). For these reasons, use of computer technology in
healthcare continues to increase as educators develop more flexible programs for continued
professional development. It has been pointed out that change in training is called for, but
that change must not compromise the quality of training (Jeffries, 2001). Yet the utility of
these new methods must be demonstrated. This present study supports the utility of computer
training for the teaching of BDLS®.
Judging from the number of nurses outside of ER or critical care who participated in
the present study, it appears that disaster response training is an area of interest to nurses
regardless of their practice setting. While perhaps many nurses would like such training, and
would certainly benefit from it in a disaster, few organizations target nurses outside of
critical care for disaster response training. Given the cost and logistics of providing such
education, especially in a traditional classroom setting, many organizations will be either
unable or unwilling to make disaster response training widely available to all their staff. To
address these cost and personnel program challenges, the eBDLSTM program is ideally suited
to bridge the gap between what nurses want and need and what organizations can provide.
Although such training might only be available to some nurses as an off-work option to
increase their knowledge, many nurses might access such training if it is available
(Sprawling, 2001). And many nurses may seek training simply to become better
professionals.
In short, the present study takes a logical first step toward demonstrating that learning
in the realm of disaster preparedness can perhaps be delivered as successfully via computer
as by classroom instruction. Should sufficient follow-up research incorporating larger and
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more diverse samples show the same, then the implications for provision and delivery of
training in a variety of settings are both hopeful and positive.

Knowledge Retention and Retraining
Follow-up data was received from roughly 75% of participants. One is left to question
whether there might be a measurable difference between this cohort and the remaining 25%
who did not complete follow-up. Because no response to follow-up contacts was received
from the remaining 25%, there is no way to know why they elected to omit the final learning
evaluation. A most likely explanation is that most of those who did not respond were simply
otherwise occupied and were not willing to take the time to do so. A less likely explanation is
that there was some dissatisfaction with the course on the part of nonresponders. Yet were
this the case, the response rate would likely mirror the more than 90% rate who reported
being highly satisfied with training.
Retention of knowledge and skill post-training is not a new challenge in the nursing
profession. This challenge is increased if training occurs infrequently. Since the disaster
literature does not adequately address the question of how often re-training is required, the
CPR literature comes closest to examining optimal re-training for maximal retention.
Basic Life Support and Knowledge Retention
Cardiopulmonary resuscitation is a skill that is seldom used. Yet when a cardiac arrest
occurs, responders are expected to perform competently to save lives. Most hospital-based
nurses are required to complete annual CPR training and recertification but the ideal time
interval between refresher courses has not been established in the literature (Regge et al.,
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2008). Regge found no difference in nurses assigned to either a one-on-one trainer or
standard group training after 10 months, even though these nurses had successfully
completed previous training. They also point out that more frequent training intervals using
instructors may not be economically feasible.
Madden (2006) found that all CPR participants lacked knowledge and skill at pretest
even though they had been previously training less than one year prior to testing. Yet an
increase in CPR knowledge and skills post-training was noted, though both deteriorated
within 10 weeks following training. Despite this, knowledge scores were still higher at 10month follow-up than at pretest. The results of the present study can be compared to
Madden’s cohort in that BDLS® participants demonstrated higher follow-up scores than at
pretest.
Smith et al. (2008) conducted a repeated-measures quasi-experimental design using a
convenience sample of 133 nurses to test registered nurses’ ability to retain basic and
advanced life support knowledge and skill at either 3, 6, 9, or 12 months. Results showed a
decline in skills and knowledge retention, with only 30% of nurses successfully passing the
course at 3 months and only 14% at 12 months. They also found that nurses who refreshed
skills on a regular basis were more likely to pass the test than those who refreshed skills
infrequently, though the time interval was not specified. They also reported that participants
with periodic refreshment of skills and self-confidence in ability were associated with
passing the course, suggesting that self-efficacy is an important part of learning and
performance.
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Re-training seems most sensible when it takes into account that people aren’t starting
from nothing. If people can skip redundant or introductory information and focus on critical
interventions or areas of needed improvement, training can become more refined and
relevant, with both wasted time and organizational cost kept to a minimum. The self-paced
nature of the e-BDLSTM permits one to skip familiar information. Thus, several participants
in the computer group were able to complete the training in less time than is required for
classroom instruction.
Taken together, studies have shown a decrease in both knowledge and skill even
within a short period of time following emergency response training regardless of the amount
of training received. Thus, there appears to be no magical formula to determine the frequency
of retraining. It may not be the teaching strategies but rather a particular student’s learning
style and understanding of what is expected (Harrison, 1995). Many components could affect
knowledge retention, even with more frequent training, such as fatigue or information
overload (Madden, 2006).
Yet it appears that repetition of material on a regular basis can enhance knowledge
retention. Computer-based education allows more flexibility in this area. Freedom from
reviewing unnecessary information is just one benefit of computer training. Computer-based
review and “check-points” could potentially be used to evaluate long-term retention.
Furthermore, particulars of training retention could easily and inexpensively be explored, e.g.
are there elements of training that are typically forgotten (or not forgotten) in a given time
frame? What specifics must be offered (and how often?) to ensure that staff maintain
adequate skills?
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Retraining is a critically important issue because of not only mandated training (i.e.,
Joint Commission) and re-training intervals, but also the cost and organizational resources
devoted to these ends (Rudzik, 1999). Although the particulars of what constitutes optimal
re-training intervals are beyond the current study, ongoing skill and knowledge assessment
will be required to make this determination. It is believed that well-developed self-efficacy
measures can be useful in determining when training is called for. Yet such measures and the
relevant data upon which to base decisions is at this time an entire research agenda away.
Disaster Self-Efficacy Scale and Disaster Training
As previously stated, nurses comprise a large segment of the healthcare workforce,
and will thus be expected to respond in the event of a disaster. To ensure sufficient staffing,
nurses who are not already at the workplace will doubtless be called upon for assistance. Yet
nurses are less likely to embrace activities which are outside of their comfort zone.
Because disasters are infrequent, unfamiliar, highly stressful, and complex situations,
nurses who are not comfortable responding may avoid the call to come in. Thus, successful
response may depend on a nurse’s belief in his or her ability to successfully perform the
needed skill. Nurses who receive training and feel confident in their ability to adequately
handle potentially difficult situations are more likely to answer such a call. Secor-Turner and
O’Boyle (2006) reported that nurses may be afraid to come to work during bioterrorism
events involving infectious agents and concluded that in-depth training is crucial to help
prevent this problem. The fully developed DSES, coupled with comprehensive disaster
response training, may help educators identify where to target training, and also allow
individual nurses to gauge their own comfort level.
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The present study also showed significant gains in DSES scores for both experimental
groups when compared to the control group following the BDLS® post-intervention. These
results demonstrate that nurses’ confidence increased with knowledge. Thus, to maintain
nurse confidence regarding their ability to perform in the event of a disaster, ongoing
assessment with the DSES may be helpful, and ongoing training opportunities should be
provided to permit nurses to maintain both a high skill and high confidence. A long-term
retraining plan that integrates DSES measurement with retraining protocols could result in a
system where learning intervention is provided as confidence wanes. DSES could also be
supplemented with occasional competency-based skill checks to evaluate the need for
retraining.

Course Evaluation
The course evaluation included two rating scales, numerically scored on a Likert
scale. While not the primary focus of the present work, several open-ended responses made
by participants provide interesting insights or information which bear further evaluation and
future studies. It is true that the BDLS® course imparts a wealth of content. Several
participants reported that they would prefer the course spread out over a longer period of
time. In fairness, it must be noted that such was the original intent of the eBDLS TM.
Therefore, the stated objections would likely not present a problem in a normal continuing
education setting, whether that would be in a work environment or on a nurse’s own time at
home. Furthermore, numerous participants reported a personal preference for either
classroom or computer-based training. While honoring those preferences was not possible in
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a randomization plan such as existed in this study, it makes sense from an organizational
perspective to offer training in a variety of formats which optimize the training experience
for as many staff as possible.
It must be re-iterated that all groups expressed overwhelming satisfaction with the
BDLS® course overall, whether taken on computer or in class. Perhaps most interesting,
positive comments about the training largely followed the strengths of the two
methodologies: people in the computer class preferred the self-paced nature of the computer
presentation and the fact they could review material that was unclear at first reading (n = 11).
People in the classroom groups pointed out their preference for instructors and the interactive
nature of classroom learning (n = 13), i.e. sharing stories and providing examples. The
primary lament of both groups, however, was that the information was too much to process
in one day (n = 15). This complaint was registered by 7 in the computer group, and 8 in the
classroom groups. Thus, it may be that the sustained attention required for the day-long class
is fatiguing, regardless of how it is delivered.
Many helpful suggestions were offered for possible improvements to the course.
Several participants mentioned a desire for hands-on supplements to training, such as
practice scenarios after the discussion. It is likely that a high-fidelity simulation based
component would greatly enhance skills (Hovancsek, 2007) and would likely increase
disaster self-efficacy as well. Other suggestions from the groups included wanting to hear
“lessons learned” from people who have responded to previous disasters, using case studies
to enhance learning, and having the ability to locate resources quickly without having to hunt
for them. Studies have found that checklists or other aids can be useful for nurse quick
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references in a disaster (Smith, Wild, & Law, 2004). Interestingly, some studies have
proposed that group (collaborative) learning is a better solution than individual learning
(Meseke, 2010). Inclusion of one or more of these suggestions would enhance the BDLS®
learning experience.
The BDLS® course covers a myriad of complex material in a short amount of time.
It is not surprising that participants had difficulty with retention of the more difficult items or
information. For myself, I have been in school now to what amounts to the twenty-seventh
grade. Throughout school, when critical learning was to be tested, time was provided for
study and memorization. Never was a course based on one day’s training of complex
material that was tested the first day it was taught. For real learning to take place, one’s
active mental faculties must be somewhat fully engaged. Since degree programs do not teach
by such a day-seminar model, perhaps the movement toward modular courses taught over
time will lead to better and more complete learning, and better long-term retention.

Implications of the Study
Implications fall into four distinct areas of nursing: policy, practice, education and
training. These are each discussed below.
Policy and Practice
Joint Commission, the primary hospital regulatory body, mandates some form of
disaster response training, including two disaster drills per year (Powers, 2007). Yet no
specific training is prescribed. This lack of specified training leaves organizations to
determine what training to provide and opens the door for competing organizational demands
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(i.e., time, staffing, money) to enter the training equation and weaken the end product.
Currently, many agencies provide short modular training to meet Joint Commission stated
requirements. Yet even with disaster drill and required training, there is no evidence that
these requirements have improved disaster response (Kaji & Lewis, 2007). Hilton and
Allison (2004) make a compelling argument for the urgent need of widespread disaster
response training. They point out that since disasters cannot be predicted, there is urgency in
providing education now; healthcare systems must provide education to prepare nurses for
the demands a disaster will place on them; preparation makes sense; and practice is essential
if nurses are to perform with maximal effectiveness. It seems reasonable to suggest that
organizations require more formal disaster response training, provide resources that allows
nurses to easily access this training, and ensure the training does not compete with work-time
responsibilities.
State nursing licensing boards, in many jurisdictions, mandate continuing education
that is highly specific (i.e., topics related to HIV transmission, ethics, child abuse, reporting).
Yet, in all North America, there is not one state or territory that requires any continuing
education in disaster preparedness (Gannett Healthcare Group, 2011). Given the fact that the
incidence of disaster is rapidly increasing worldwide, it makes sense that all nurses should be
mandated to obtain a minimum number of hours per licensing period of disaster education
and training.
Education and Training: The BDLS® Course
The primary strength of the BDLS® course is that it is an effective educational
program for everyone involved in healthcare. Regardless of healthcare discipline, experience,
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or job responsibilities, BDLS® provides an introductory course covering the full spectrum
of disaster scenarios. In this study, nurses with all backgrounds did well in learning this all
hazards approach via BDLS® . One need not have advanced training or experience in
emergency, trauma, or critical care to benefit from the program. In the same way, the
BDLS® test is a test for everyone. As with the course, nurses in this study with all
backgrounds did well on the test, and showed significant evidence of learning.
Yet the present study suggests that even good things can be improved upon. At this
juncture, the BDLS® test seems to be less well-developed than the BDLS® course. Such
an excellent learning curriculum warrants an equally well-developed exam. The BDLS®
test should be a state of the art exam with a factor structure and psychometric properties in
keeping with current test development standards. More specifically, BDLS® test developers
should address the following: first, questions that are too easy need to be removed or revised
to test acquired knowledge. Second, the course content is complex and the information
covered is infrequently utilized. Thus, BDLS® course should come with pocket guides or
information that nurses can turn to quickly for a refresher, such as the signs and symptoms of
biological and/or chemical agent exposure. Third, the scores on the exam should reflect
learning. This can only be accomplished by questions that test important content. Whether
this means an increased number of questions, or more difficult questions is yet to be
determined. Nonetheless, the BDLS® course is seen as the gold standard of disaster
response training. As such, we expect participants who complete the course to lead the way
in the event of an actual disaster.
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Some substantive level of disaster preparation should be considered foundational in
all basic nursing educational programs (Hilton & Allison, 2004). Ideally, a course such as
BDLS® could be included as part of Community Nursing, where it could take the place of,
or augment, clinical experiences. Since disaster has direct community impact with major
public health consequences, it would be appropriate to teach in community contact. This type
of basic disaster preparation would also give the new nurse greater confidence as they
approach careers in a variety of healthcare settings, and better prepare them for NCLEX
examination items.
In the current state of nursing higher education, the American Association of College
of Nursing (AACN) Essentials document recommends disaster preparation (AACN, 2006).
Yet training for calamite is often minimal at best, and scattered throughout the curriculum in
a way that is less than systematic and highly variable from one program to another.
One of the great challenges in a disaster is for responders to communicate effectively
and work together. A common basis of training greatly enhances the likelihood that systems
can mesh to accomplish necessary goals in an actual disaster. A course such as BDLS® can
level the playing field and give people a common basis for response because it is a
comprehensive, integrated, all-hazards, systematic approach to training.
In summary, results from this study have implications in several domains relevant to
nursing, including policy, practice, education, and training. In each arena, findings suggest
potential actions that could serve to prepare a more adequately trained workforce as well as
healthier, safer communities.
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Significance to Nursing
There are three findings in particular that have significance for nursing. First was the
successful piloting of the DSES, which marries self-efficacy theory and disaster response
practice and its application to nursing education. Second, demonstration that two methods of
delivering disaster response training, computer and classroom based, are equivalent for
teaching the BDLS® curriculum. That is, the BDLS® course, regardless of how it was
delivered, led to a dramatic increase in disaster knowledge. And third is that this study has
demonstrated that disaster response training can be provided in the workplace using
computer-based technology as a cost-effective alternative to traditional classroom teaching.
Each of these will be discussed in turn.
DSES and Disaster Response Practice
The current study makes an initial attempt to incorporate self-efficacy theory into
disaster response training for nurses. The significance of the present study to disaster
response nursing lies in incorporating nurses’ self-reported confidence levels into the bigger
picture of training. It stands to reason that nurses can provide meaningful and accurate
information regarding their awareness and capabilities. This information may permit
organizations to develop training programs which target specific disaster training needs in
response to nurse feedback.
Equivalent methods
Timely disaster response education is needed to ensure successful nurse disaster
response performance. Since we presently know neither when a disaster will strike nor what
form it will take, disaster response training must cover many contingencies. This study
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evaluated a disaster response training program delivered in two different formats. Results
suggest that disaster response training, regardless of how it was delivered lead to a dramatic
increase in disaster knowledge.
Workplace Training
Given the rising cost of providing training, the present results are hopeful. If further
research supports and extends the present findings, it may ultimately be possible to provide
BDLS® training via computer in a modular format which could permit savings in terms of
both employee time and overall cost of training. Such a format is exactly what was
envisioned by the developers of eBDLS TM.
The present study in no way implies, suggests, anticipates, or hopes for the demise of
traditional training methods in disaster response nursing. It is anticipated that there will
always be a need for classroom training, as this paradigm suits many learning needs.
Computer training is seen as an adjunct teaching strategy, to permit time, resource, and cost
savings for people who do well with this format of training delivery. For the benefit of
learners, both strategies need to coexist.
Limitations
Limitations of the present study are primarily a function of both sample size and
demographic factors. The sample consisted of mostly white female nurses from East
Tennessee. While the results reported here are meaningful, replication and extension of the
research with broader and more diverse samples are needed. Further expansion of this study
to wider geographic, gender, and cultural bounds will be required to provide conclusive
answers to the questions posed here.
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Measurement tools for the present study presented limitations as well. The BDLS®
exam, though in continuous use since BDLS® course inception, would benefit from a
thorough re-vamping and extensive testing to enhance psychometric properties. Challenges
to BDLS® reliability limit its usefulness as a measure of learning as well. The GSE scale,
while used in a variety of contexts, is too general for specific application to the present work.
The DSES scale, as one that is disaster situation specific, shows significant initial promise,
but requires further development and validation.
Particulars of the BDLS® test appear in this study to be problematic. From high
pretest p-values to less than optimal internal consistency and test-retest reliability, the test
appears to warrant further evaluation. Low reliability coefficients hinder correlations with
other variables. A MANCOVA assumes that the covariates have good reliability which could
be a problem with this measure but not the self-efficacy measures. The present sample of
well-trained and apparently motivated nurses may not be broadly representative of the
intended BDLS® target population. Thus, expanded attention to the particulars of
evaluation will permit the excellent BDLS® course to have a comparable worthy evaluation
tool.
As regards psychometric properties of the measure utilized in this study, reliability
and validity are no longer viewed as properties of an instrument per se, but rather as a
function of the properties of a measure, the conditions under which the measure is used, the
characteristics of the population with which it is used, and the interaction among these
different elements (Streiner & Norman, 2008).
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For research or training purposes, the fully developed DSES may provide both a
snapshot of individual self-perception and a guide to possible training needs. Yet the
instrument is subject to all the limitations incumbent upon self-report measures. While we
may know what a person believes themselves capable of, we have no realistic means of
determining the objective truth of their report. Such information could only come from actual
disaster performance. Given the real-world contingencies of actual disaster, helping tends to
take precedence over research. Yet we seek to learn nonetheless.
The pretest/posttest model is not without challenges. Given the relatively short time
between testing, some part of the posttest performance may be affected by the pretest
(Dimitrov & Rumrill, 2003). Indeed, participants may be sensitized to particular content due
to having seen pretest questions. An alternative form exam would permit an answer to this
question. Thus for research purposes, alternate forms could be developed if and when the
BDLS® test is revised.
In a perfect world, this entire study could have been completed on one day, with one
day of follow-up. Such an arrangement might have permitted comparable attrition in all the
groups. But in the imperfect world of limitations on computers, auditorium space, instructors,
and pizza delivery, this study required three separate training days. Control group
participants had to face the disappointment of waiting to receive the training they desired. As
with other studies, this waiting may have led to less than optimal effort at pretest,
immediately following the information that they would have to wait.
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Future Research
This study attempted to compare the equivalence of test scores covering identical
content taught via two teaching conditions. Each condition constituted one full day of
training. An evaluation of whether learning could be enhanced through shorter segments
delivered over a longer period of time would be useful.
A drawback of the present methodology is that it does not permit inquiry into
participants’ subjective experience regarding disaster response training. While such
information was not required for this study, qualitative inquiry can be key to determining
additional relevant factors for future studies. Disaster response always occurs within a
context of less-than-ideal circumstances. It constitutes addressing significant human
suffering. Research related to these areas will necessarily include a qualitative focus.
The DSES measure was developed to measure self-efficacy specific to disaster
preparedness. Whether a single measure will suffice or whether several disaster specific
measures are called for will need to be determined. Further development and validation of
this instrument is called for. Factor analysis of the instrument will likely prove useful. These
studies will require significantly larger sample sizes. Research demonstrating the
effectiveness of training on competence, confidence, and cost will likely be both wellreceived and utilized as a method of staff training in today’s healthcare environment.
Evaluation of nurses’ retention of disaster knowledge is necessary to determine the
need for ongoing training and re-training. Nurses need to be tested on various skills and
procedures prior to annual training to determine the extent to which yearly refresher courses
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are necessary or useful in disaster preparedness. In addition, research is needed to determine
how best to keep staff current on disaster preparedness.
The BDLS® course clearly covers the domain of disaster response. The same cannot
be confidently stated for the 31 questions that comprise the BDLS® exam. Thus, the
BDLS® test should be evaluated with a larger, more diverse sample that is suitable for
instrument development. Future studies need to fully evaluate the properties of the BDLS®
exam.

Summary
BDLS® covers an array of information that is critical to any nurse who must
respond to a disaster. Significant learning occurred in both training conditions compared to
the control group. All participants demonstrated a large learning curve, as evidenced by posttest scores. This suggests that for purposes of delivering disaster response training and
education, either computer-based or classroom-based training can suffice. Definitive results
will require further validation with additional populations
The present study represents an effort to push the boundaries of traditional training in
the area of disaster response nursing. It is recognized that interest in disaster response
education may wax and wane as a function of disasters, mostly made present by constant
media coverage. Yet for the professionals in the field, the work is ongoing. It is hoped that
the DSES will be a useful tool for researchers, and that the disaster response literature will
benefit from application of self-efficacy theory. It is inevitable that computer-based training
will flourish in coming years, and the eBDLSTM appears to be an excellent start in the area.
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The issue of whether one learning format is better is not yet resolved, though this study
suggests an essential equivalence. Both learning opportunities will doubtless have proponents
as long as there is training. And as long as there are those who seek to cut costs, those of us
who care will continue to seek ever more efficient, practical, and effective means of
providing training to maintain the proud tradition we love, which is nursing.
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Attachment A: Informed Consent Form
Nursing Disaster Education: A Comparison of Two Instructional Methods of Teaching
Basic Disaster Life Support TM in the Light of Self-Efficacy Theory
INFORMED CONSENT FORM
In signing this consent form, I am saying that I talked with the principal investigator, Mary
C. Nypaver, a doctoral student at the University of Tennessee College of Nursing, about her
research study to compare the effectiveness of two methods of instructions for disaster
preparedness: computer-based and instructor-led. I understand that the purpose of this
research study is to determine whether nurses learn disaster preparedness as successfully via
classroom training as by computer, and how well they retain this knowledge. This study
could have important implications for delivery of disaster response training. This study will
also compare how measures of self-confidence correspond to learning.
I understand that as a research participant, I will be randomly assigned to one of three
training opportunities. Group One is a Basic Disaster Life Support TM v 2.6 (BDLS) class
taught by an instructor in a classroom in one 8-hour day. Group Two is a computer-based
self-paced BDLS training program that is also completed in one 8-hour day of training.
Group Three is the waitlist group who will not be assigned to the initial training
opportunities. Members of this group will receive the same type of classroom BDLS training
as the participants in Group One, but their training will take place approximately one month
after other group training. I understand that if I am assigned to the waitlist group, I will have
an opportunity to attend an instructor-led class at no charge at a later date. I will be asked to
complete a series of questionnaires, including a personal information sheet. I will take both a
test covering BDLS content and a general and disaster-specific self-confidence test both
before and after course information is provided. Completion of these questionnaires should
take anywhere from 30 to 45 minutes each time. In addition, an evaluation form will be
administered at the conclusion of the course. I understand that if I am assigned to Group One
or Two, I will also be asked to consent to a follow-up telephone call one-month after course
completion and that this follow-up will consist of a BDLS test and two self-confidence
questionnaires administered over the phone. Completion of these questionnaires should take
anywhere from 30 to 45 minutes.
I understand that there are no anticipated physical risks resulting from participation in this
study beyond the normal risks of spending a day in class or on the computer and taking a
paper and pencil test. There are several benefits from participation in this study. This study
will contribute to our knowledge of how people learn and how different teaching formats
impact learning. The specific benefits include increased knowledge of BDLS, which may
help in a variety of circumstances should I ever be exposed to a disaster.
____________ Participants initials, page one
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I will be compensated in the following ways: BDLS courses can cost up to $200.00 per
course but this course will be provided at no charge to participants, except for optional
continuing education credits (CEU) available through the College of Nursing for $12.00.
In addition, to compensate participants for the additional time required for the follow-up call,
all participants will receive a $15.00 gift card to Wal-Mart.
I understand that the information in the study records will be kept confidential. Data will be
stored securely in a locked file cabinet and will be made available only to persons conducting
the study. No reference will be made in oral or written reports which could link me to the
study. My name will not be used and no one will be able to connect me to the study. No one
outside the research team will have access to the research records or be told about my
participation in the study.
I understand that my participation in this study is voluntary and that I may decline to
participate without penalty. If I decide to participate, I may withdraw from the study at any
time. However if I withdraw prior to completing the course and evaluations, I understand that
I will not have the option of returning to complete the course at a later time. No continuing
education credits or certificate of completion will be given to anyone who does not
successfully complete the course. I understand that I am free to ask questions at any time or
to change my mind about participating in the research study. If at any time I have questions
about the research study, I can contact the principal investigator, Mary C. Nypaver, RN,
MSN via email: mnypaver@utk.edu. Additionally, I may contact Dr. Susan Speraw, Ph.D.,
RN, the dissertation advisor at the University of Tennessee College of Nursing, 1200
Volunteer Blvd, Knoxville, TN 37996-4180 at ssperaw@utk.edu or 865-974-7586. If I have
any questions about my rights as a participant, I can contact the Research Compliance
Officer at 865-974-3466.
I understand what has been explained to me. The purpose of this research and what I am
being asked to do have been explained to me and my questions have been answered.
CONSENT
I have read the above information and agree to participate in this study. I have received
a copy of this form.
Participant's name (print) ____________________________________
Participant's signature _______________________________________
Date ______________
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Appendix B: Demographic Form
Nurse Disaster Education Study
DEMOGRAPHIC FORM
AGE:
GENDER:

(Write in the years)
(Circle One)
Male

Female

RACE/ETHNIC BACKGROUND:

(Circle One or Write in)

American Indian, Asian, Black/African American, Hispanic, Native Hawaiian, White/Caucasian
YEARS OF EDUCATION:
(Write in number of years)
HIGHEST DEGREE:

CURRENT PRACTICE SETTING:
(Critical Care, Emergency Department, Med/Surg, etc.)

YEARS OF RN NURSING EXPERIENCE:

PRIOR DISASTER TRAINING: (IF APPLICABLE)
TYPE (i.e. BDLS, FEMA, Workplace Training, etc)

SPECIALTY TRAINING AND/OR CERTIFICATIONS:

Length of Program

Received w/in last 4 yrs?

(i.e. EMT, Paramedic Training. Certifications
such as CCRN, CEN, etc.)
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PRIOR DISASTER EXPERIENCE:

PRIOR EMERGENCY PREPAREDNESS TRAINING (ADLS, ACLS, ATLS)
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APPENDIX C
Note: Due to Copyright restrictions, the BDLS Exam will not be included as an Appendix
item. The following table will be used to represent a synopsis of the questions and format.
Item Number

Course Content

Format

1

Course Design

M/C

2

Chemical

M/C

3

Mass Casualty Incident

T/F

4

Natural Disasters

M/C

5

Natural Disasters

M/C

6

Natural Disasters

M/C

7

Triage

M/C

8

Triage

M/C

9

Chemical

M/C

10

Chemical

M/C

11

Biological

M/C

12

Natural Disasters

T/F

13

Biological

M/C

14

Explosive

M/C

15

Natural

T/F

16

Biological

M/C

17

Explosive

M/C
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18

Explosive

M/C

19

Explosive

M/C

20

Nuclear

T/F

21

Radiological

T/F

22

Radiological

T/F

23

Chemical

M/C

24

Chemical

M/C

25

Chemical

M/C

26

Triage

M/C

27

Triage

M/C

28

Triage

M/C

29

Triage

M/C

30

Triage

M/C

31

Triage

M/C
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Appendix D
The General Perceived Self-Efficacy Scale

1. I can always manage to solve difficult problems if I try hard enough.
2. If someone opposes me, I can find the means and ways to get what I
want.
3. I am certain that I can accomplish my goals.
4. I am confident that I could deal efficiently with unexpected events.
5. Thanks to my resourcefulness, I can handle unforeseen situations.
6. I can solve most problems if I invest the necessary effort.
7. I can remain calm when facing difficulties because I can rely on my
coping abilities.
8. When I am confronted with a problem, I can find several solutions.
9. If I am in trouble, I can think of a good solution.
10. I can handle whatever comes my way.
1 – Not at all true
2- Hardly true
3- Moderately true
4- Exactly true
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Appendix E: Disaster Self-Efficacy Scale
Directions: Please answer each question by checking the answer that best describes
how confident you are in your ability to respond to a disaster event.
1- Not at all
Confident
1. I can perform successfully
under pressure in a disaster.
(physiological)
2. I can accurately detect
signs and symptoms of
victim's exposure to
biological agents. (mastery
experience)
3. I can accurately detect
signs and symptoms of
victim's exposure to
chemical agents. (mastery
experience)
4. I can accurately detect
signs and symptoms of
victim's exposure to
radiological agents. (mastery
experience)
5. I can accurately detect
signs and symptoms of
victim's exposure to nuclear
agents. (mastery
experience)
6. I can accurately detect
signs and symptoms of
victim's exposure to
explosive agents. (mastery
experience)
7. I can successfully perform
disaster response in extreme
conditions. (physiological)
8. I can respond successfully
during a disaster amid
conditions of disorganization
and chaos. (physiological
experience)

2- Slightly
Confident

3- Fairly
Confident

4- Very
Confident

5Completely
Confident
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9. I can maintain successful
disaster response in the face
of overwhelming suffering or
tragedy. (physiological
experience)

10. I can maintain a calm
demeanor during emergency
situations such as a disaster.
(physiological experience)
11. I can maintain my
composure even when
circumstances around me
are chaotic. (physiological
experience)
12. I can perform my job
despite emotional
circumstances.
(physiological experience)
13. I can manage anxiety in
difficult circumstances like
disasters. (physiological
experience)
14. I can accept help from
my community resources
during a disaster without
difficulty. (verbal persuasion)
15. I can seek out support
from my peers during a
disaster when I need it.
(verbal persuasion)

16. I can count on my peers
for help during times of
disasters. (verbal
persuasion)
17. I can respect a chain of
command and can take
direction without difficulty
(vicarious experience).
18. I can be flexible in times
of disasters to perform
various functions as needed
(verbal persuasion).
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19. I can anticipate
challenges of healthcare
providers and facilities in
times of disasters to help
adequately prepare for
unanticipated influx of
people (verbal persuasion).
20. I can deal effectively with
media personnel during
times of disasters (vicarious
experience).
21. I can successfully
perform in disaster situations
because of events that have
occurred in the media
(vicarious experience).
22. I can deal monitor the
mental health status of
disaster victims (mastery
experience).
23. I can successfully triage
patients involved in a
disaster event (mastery
experience).
24. I can successfully
respond to a disaster event
because of training I have
received from others (verbal
persuasion).
25. I can respond to disaster
events based on discussions
I have had with others who
have experienced disaster
response (verbal
persuasion).
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